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(54) ELECTRIC TYPE INITIATOR AND GAS GENERATOR 



(57) The present invention provides an electric type 
initiator which can secure a reliability in activation and 
can be easily manufactured. The electric type initiator is 
characterized by comprising a header portion formed by 
using a resin material, a pair of conductive pins having 
top portions going through the header portion and ex- 
posing from an end portion of the header portion, a 
bridge wire formed by using a conductive body bridging 
between the top portions of the conductive pins, and a 
priming arranged in contact with the bridge wire. And, 
the present invention provides an initiator assembly 
which can be easily manufactured with less steps of the 
manufacturing process and can further reduce a manu- 
facturing cost. An initiator assembly including a priming 
for used in a motor vehicle comprising a priming, a con- 
ductive pin used for igniting the priming, and a collar 
member functioning as a fixing portion with respect to 
the inflator, wherein the conductive pin is arranged to go 
through the collar member, a molded member made of 
an insulating material is interposed between the collar 
member and the conductive pin, andthe conductive pin, 
and the collar member and the molded member are in- 
tegrally formed to constitute a base portion. 
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Description 

Technical Field 

[0001] The present invention relates to an electric 
type initiator which is activated by an electric signal at a 
time of collision, andmore particularly to an electric type 
initiator used in a gas generator for an air bag and a seat 
belt pretensioner as a safety system of a motor vehicle, 
and an initiator assembly. That is, the present invention 
relates to. an inf lator for filling up an air bag for a vehicle 
or an inflatable article, and more particularly to an initi- 
ator (an electric trigger device) assembly for igniting 
and/or expanding a propellant (that is, a gas generating 
means) in nn inflator. 

[0002] T he initiator tor inflating the airbag of the motor 
vehicle or the other inf laiabie article includes the initiator 
assembly tor igniting and/or expanding the propellant (a 
gas generating agent) stored in a housing of the inflator. 
The inflator activates the piopellant (the gas generating 
agent) with an actuation of the initiator assembly to gen- 
erate a gas for filling the inflatable article. The initiator 
assembly generally includes an outer shape or a mem- 
ber for being connected to a support structure (for ex- 
ample, a structure in an inner tube of the inflator). 

Prior Art 

[0003] The air bag apparatus and the seat belt pre- 
tensioner play an important part on the decrease in 
deaths and injuries caused by collisions. The initiator is 
activated by an electric signal outputted from a collision 
detecting system, and has a function of starting the op- 
eration of these safety devices. 

[0004] Conventionally, it is known that the electric in- 
itiator includes a lot of constituting elements, and most 
of the electric initiators have a header and a cup portion 
which is combined with each other to form a cavity. The 
initiator further has at least one conductive pin which is 
a conductive path extending from the outside of the 
header and the cup to the cavity. An electric resistance 
member called a bridge wire is arranged inside the cav- 
ity, and a conductive pin is connected thereto. A com- 
pound having a very high thermal sensitivity, which is 
called as a primer is arranged in the vicinity of the bridge 
wire. Further, another compound called as an outputting 
charge (or a priming)-is stored inside the cavity in the 
vicinity of the primer. 

[0005] The initiator having the above structure starts 
operating when the electric signal is transmitted to the 
conductive pin. The bridge wire can convert an electric 
energy in the signal into a thermal energy, and the ther- 
mal energy increases a temperature of a resistance 
body, whereby an igniting reaction of the primer is start- 
ed. The igniting reaction of the primer causes an igniting 
reaction of an outputting charge, and an increase of the 
pressure and the heat generated by these reactions 
break the cup to discharge a hot gas and particles out- 



side. 

[0006] In the gas generator for the airbag, the hot gas 
and the particles discharged from the initiator in this 
manner ignite a solid gas generating agent to generate 
5 a gas for inflating the air bag, and in the seat belt pre- 
tensioner, the hot gas and the particles move a piston 
so as to retract a seat belt. Accordingly, in order to se- 
curely operate the safety devices, it is important that the 
initiator is securely activated. 
10 [0007] Accordingly, in the conventional art, there has 
been proposed various kinds of initiators for providing 
an electric initiator with a high reliability and a low cost. 
For example, in an electric initiator disclosed in JP-A No. 
9-504599, for the purpose of solving the above prob- 
75 lems, it is attempted to improve a reliability of the initiator 
by selecting the structure of the pin, the structure of 
mounting the pin to the header, the structure of mounting 
the header to the cup, the structure of mounting the re- 
sistance body to the pin, the structure of the resistance 
20 body, the outputting charge and the primer. 

[0008] However, in the initiators which have been pre- 
viously proposed, there is still room for improvement in 
a view of securing a sufficient reliability in operation and 
facility in manufacturing. 
25 [0009] Further, in the header made of a resin, a nylon 
6 is conventionally used as a resin material, however, 
in the header made of the nylon 6, the priming (explo- 
sive) is moisture-absorbed and deteriorated due to per- 
meation of a moisture, and there may be a possibility 
30 such that the initial performance of the initiator cannot 
be obtained due to the use for many years under some 
environment. 

[0010] Further conventionally, there has been known 
an initiator having a structure in which a grand pin is 
35 connectedto a metal end plate (eyelet) having a through 
hole, a center pin goes through the through hole of the 
metal end plate and an insulating material (such as a 
glass) is charged into a portion between the metal end 
plate and the center pin. Since this initiator is formed by 
40 combining a lot of parts, the steps in a manufacturing 
process are necessarily increased, and thereby a man- 
ufacturing cost is increased. Further, since many steps 
in a manufacturing processes are required, a possibility 
such that defective goods may be produced also be- 
45 comes high.' 

[0011] Under the condition described above, it is de- 
sired to make it easier to connect the initiator assembly 
to the inflator housing as well as to reduce a size of an 
injection-molded portion of a plastic material. Addition- 
s' ally, it is impermissible that the initiator aspect gives a 
load to manufacturing the initiator assembly and in- 
creases a manufacturing cost of the initiator assembly. 
[0012] Conventionally, there has been known an initi- 
ator having an outer metal casing including a boss or a 
55 collar for connecting to the inflator housing. The collar 
is positioned on an outer surface of the insulating ma- 
terial surrounding the conductive pin of the initiator. Fur- 
ther, in a design of the other known initiator assemblies, 
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there has been known a cover having a injection-molded 
portion of a plastic material surrounding the initiator. 

Disclosure of the Invention 

5 

[0013] The present invention is made so as to solve 
the problems described above, and an object of the 
present invention is to provide an electric type initiator 
which can secure a reliability at a time of operation and 
can be easily manufactured. 10 
[0014] Further, another object of the present invention 
is to provide an initiator assembly which can be easily 
manufactured with less steps in a manufacturing proc- 
ess and can reduce a manufacturing cost. 
[0015] According to the present invention, there can *5 
be provided an electric type initiator comprising a head- 
er portion formed from an insulating material, a pair of 
ccndjctive pins going through the header portion and 
having the top portions thereof exposed on an end por- 
tion cf the header portion, a bridge wire formed by using 20 
a conductive body spanned between the top portions of 
the conductive pins, and a priming arranged in contact 
with the bridge wire. 

[0016] Further, according to the present invention, 
there is provided an electric type initiator further com- 25 
prising a priming, a conductive pin used for igniting the 
priming, anda collar member functioning as afixing por- 
tion of the infiator, wherein the conductive pin is ar- 
ranged to go through the collar member a molded mem- 
ber made of an insulating material is interposed be- 30 
tween the collar member and the conductive pin, and 
the conductive pin, the collar member and the molded 
member are integrally formed to constitute a base por- 
tion. 

[0017] The electric type initiator according to the 35 
present invention may further include a bridge wire used 
for igniting the priming and a conductive pin connected 
to the bridge wire. 

[0018] The present invention relates to an initiator as- 
sembly including the electric type initiator of any one of 40 
the aspects described above and the collar member for 
fixing the electric type initiator. 

[0019] The present invention provides a gas genera- 
tor for a pretensioner or a gas generator for an air bag 
which uses the electric type initiator of any one of the *s 
aspects described above or the initiator assembly de- 
scribed above. Further, the present invention provides 
an air bag apparatus or a pretensioner apparatus which 
includes the above elements, and a seat belt apparatus 
including the pretensioner apparatus. 50 
[0020] The present invention further provides a meth- 
od of manufacturing an electric type initiator. 
[0021] The present invention provides an application 
of a resin having a specific physical properties for a ma- 
terial to form the header portion of the electric type ini- 55 
tiator. The resin has an insulating function. Desirably, 
the resin material is melted to form the header portion 
without generating bubbles on the surface in contact 



with the conductive pin 2. For example, a molding con- 
dition such as an applied pressure is adjusted. 
[0022] That is, the present invention provides a meth- 
od of forming the header portion by a resin having any 
one of the following physical properties (a), (b), (c) and 
(d) and insulating the conductive pin and the collar, in 
the electric type initiator. And : the present invention pro- 
vides a utilization of the resin for insulating between the 
conductive pin and the collar, or an insulating body. 

(a) In the resin material, a coefficient of water ab- 
sorption after being submerged for 24 hours at 23 
°C is 0.005 to 3.0 % and a • tensile strength is 100 
to 250 MPa. 

(b) In the resin material, a tensile strength is not less 
than 100 MPa and a dielectric breakdown voltage 
is not less than 10 MV/m. 

(c) In the insulating material, a coefficient of linear 
expansion is not more than 8 x 10 -5 /°C, the tensile 
strength is not less than 100 MPa and a dielectric 
breakdown voltage is not less than 10 MV/m. 

(d) In the resin material, a coefficient of water ab- 
sorption after being submerged for 24 hours at 23 
°C is 0.005 to 1 .0 % and a tensile strength is 1 00 to 
250 MPa. 

Detailed Description of the Invention 

[0023] An electric type initiator according to the 
present invention comprises a header portion formed 
from an insulating material, a pair of conductive pins go- 
ing through the header portion and having top portions 
thereof exposed on an end portion of the header portion, 
a bridge wire formed by using a conductive body 
spanned between the top portions of the conductive 
pins, and a priming arranged in contact with the bridge 
wire. 

[0024] Further, in the electric type initiator according 
to the present invention, an amount of change in a con- 
ductive resistance between the conductive pins after 
standing for 1000 hours in a state of flowing an electric 
current of 50 mA to the bridge wire at the temperature 
of 80 °C under the humidity of 95 % is within ± 0.2 Q 
before standing, preferably within ± 0.1 12, more prefer- 
ably within 0.05 £2. Further, an ignition starting time of 
the priming in this case is set to be not more than 2 msec 
after applying an ignition electric current for starting an 
activation of the electric type initiator. The ignition elec- 
tric current is selected among 0.8A, 1 .2 A or the range 
between 0.8 and 1 .2 A. 

[0025] In the present invention, the resin material is 
preferably used as an insulating material to form the 
header portion, however, a glass material or a ceramic 
material can be used. 

[0026] In the header portion formed from, for exam- 
ple, a resin material as the insulating material, it is de- 
sirable that bubbles formed in the header portion may 
provide the maximum distance of 0.10 mm or less be- 
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tween the conductive pin and the insulating material in 
the radial direction. That is, the bubbles, formed on the 
contacting surface of the conductive pin, may preferably 
have a largeness of 0.10 mm or less, more preferably 
0.05 mm or less, from the conductive pin in the radial 
direction of the header portion. Further, in the header 
portion formed from the insulating material, desirably, 
the bubbles generated on the contacting surface be- 
tween the header portion and the respective conductive 
pins do not go through along the axial direction of the 
header portion. 

[0027] Further, in the electric type initiator according 
to the present invention, a moisture-proofing means can 
be provided between the conductive pin and the header 
portion. The moisture proofing means described above 
can be realized by concave and convex surfaces or the 
like formed in the peripheral direction on part within the 
header portion of the conductive pin. 
[0028] The header portion closing an end surface of 
a cavity storing the priming holds a conductive pin for 
transmitting an electric energy to the bridge wire. 
[0029] The initiator described above can be formed, 
for example, by making two conductive pins go through 
the header portion and having the end portions thereof 
exposed on the end surface of the header portion. And 
the end portions of the conductive pins are connected 
to each other by the bridge wire so as to be conductive, 
and the priming is press-loaded to be in contact with the 
bridge wire. In the case that the cap member formed in 
a cylindrical body with a top forming a cavity for storing 
the priming comprises a cylindrical charge holder and a 
circular cover member closing a front end of the charge 
holder, the press-loading of the priming can be per- 
formed by mounting the charge holdertothe headerpor- 
tion, press-loading the primingin the inner space thereof 
(inside the cavity), connecting the cover member to an 
open end of the charge holder, and closing the cavity in 
which the priming is stored. Due to the conductive pin 
receiving an electric signal, the bridge wire generates a 
heat to ignite and bum the priming, and the flame thereof 
breaks the container forming the cavity storing the prim- 
ing and is discharged to the periphery. 
[0030] In the electric type initiator described above, 
not only a thermoplastic resin but also a thermosetting 
resin can be employed as the resin material to form the 
header portion closing the end surface of the cavity stor- 
ing the priming as well as holding the conductive pin. In 
this case, it is desirable to use the resin material in which 
a coefficient of water absorption after being submerged 
for 24 hours at 23 °C is between 0.005 and 1 .0 % and 
a tensile strength is between 100 and 250 MPa. The co- 
efficient of water absorption (after being submerged for 
24 hours at 23 °C) of the resin material to form the head- 
er portion is more preferably between 0.01 and 0.5 %, 
and further preferably between 0.01 and 0.1 %. Further, 
with respect to the tensile strength of the resin material, 
it is more preferably between 1 60 and 250 MPa and fur- 
ther preferably between 170 and 230 MPa. 



[0031] Further, as for the insulating material forming 
the header portion, the material in which a coefficient of 
linear expansion is not more than 8 x 1 0' 5 /°C, the tensile 
strength is not less than 1 00 MPa and a dielectric break- 

5 down voltage is not less than 10 MV/m is preferably 
used. The tensile strength of the insulating material de- 
scribed above is particularly desired to be not less than 
170 MPa and preferable to be not more than 250 MPa. 
Accordingly, the tensile strength is preferable to be not 

10 less than 100 MPa but not more than 250 MPa, and par- 
ticularly preferable to be not less than 170 MPa but not 
more than 250 MPa. Further, in the case of using the 
resin material as the insulating material, there is prefer- 
ably used the material in which the coefficient of water 

is absorption after being submerged for 24 hours at 23 °C 
is between 0.005 and 3.0%. 

[0032] As the resin material described above, the 
thermoplastic resin or the thermosetting resin is prefer- 
able, and the resin further containing a glass fiber or an- 

20 other inorganic charging material is preferable. 

[0033] As the thermoplastic material, it is possible to 
use a poiybutylene terephthalate (PBT), a polyphe- 
nylene sulfide (PPS) or a liquid crystal polymer (LCP) 
containing an inorganic charging material such as a min- 

25 eral. At a time of using the above resin, it is preferable 
to contain 20 to 80 weight % of a glass fiber in the poiy- 
butylene terephthalate (PBT), contain 20 to 80 weight 
% of a glass fiber in the polyphenylene sulfide (PPS), 
and contain 20 to 80 weight % of a mineral in the liquid 

30 crystal polymer (LCP). In particular, in the case of using 
a glass reinforced resin containing the glass fiber, an 
orientation of the glass fiber is desirably adjusted so as 
to be along the extending direction of the conductive pin 
inserted to the header portion. Further, a percentage 

35 content of the inorganic charging material in each of the 
resin material is more preferably between 30 and 50 
weight %. 

[0034] As the thermosetting resin, an unsaturated pol- 
yester is preferable. 

40 [0035] The electric type initiator formed by using the 
resin material as the insulating material can be easily 
manufactured and also restrict the manufacturing cost 
in comparison with the case of being formed with using 
the metal. Further, in the case of forming the header por- 

45 tion with using the resin material described above, and 
thereby it is possible to avoid, as perfectly as possible, 
such a circumstance that the moisture enters the header 
portion and reaches the priming and the priming ab- 
sorbs the moisture to be deteriorated. That is, if the 

so header portion described above is used, the initial initi- 
ator performance can be obtained even after being dis- 
posed for a long period of time under the environment 
in the motor vehicle or the like. In particular, in the case 
of using the polyphenylene sulfide (PPS) containing the 

55 charging material or the liquid crystal polymer (LCP), an 
injection molding can be performed and a high produc- 
tivity and a low cost can be achieved, which is desirable. 
[0036] The above electric type initiator can constitute 
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a gas generator for a pretensioner together with a collar 
member fixing the electric type initiator, a cup member 
fixing a lower opening portion to the collar member so 
as to partly surround the initiator, and a gas generating 
agent charged in a space portion between the cup mem- 
ber and the electric type initiator and ignited and burnt 
in accordance with an activation of the initiator. 
[0037] According to the present invention, there can 
be provided an initiator assembly having an improved 
inflator. Particularly in this initiator assembly, a base por- 
tion is formed by the collar member, the conductive pin 
and the molded member made of the insulating material, 
and the assembly is characterized in being formed with 
using the same. 

[0038] That is, according to the present invention, 
there is provided an initiator assembly including a prim- 
ing for being used in a motor vehicle s comprising a prim- 
ing, a bridge wire used for igniting the priming, a con- 
ductive pin connected to the bridge wire, and a collar 
member functioning as a fixing portion with respect to 
the inflator, 

wherein the conductive pin is arranged to go through the 
collar member, a molded member made of an insulating 
material is interposed between the collar member and 
the conductive pin, and the conductive pin, the collar 
member and the molded member are integrally formed 
so as to constitute a base portion. 
[0039] In the present invention, a entire structure of 
the initiator assembly becomes simple by using the part 
(the base portion) obtained by integrally forming the 
conductive pin, the molded member and the collar mem- 
ber as described above, so that a manufacturing cost 
can be reduced. 

[0040] The base portion described above can be pro- 
duced, for example, by integrally forming a cylindrical 
'collar member having an inwardly shaped portion like 
a flange, two conductive pins going through between the 
flange-like portions of the collar member, and the mold- 
ed member interposed between the collar member and 
two conductive pins. That is, the base portion is an in- 
tegrally formed component which is arranged with two 
conductive pins going through substantially in the center 
of the molded member made of the insulating material, 
and in that the molded member is partly surrounded by 
the collar member. The integral forming of the base por- 
tion can be performed, for example, by charging the in- 
sulating material constituting the molded member be- 
tween the cylindrical collar member having the inwardly 
shaped portion like a flange and two conductive pins go- 
ing through between the flange-like portions of the collar 
member. The insulating material is charged between the 
collar member and the conductive pin and hardened, 
whereby the collar member and the conductive pin are 
fixed . and both members are insulated by the molded 
member composed of the charged insulating material. 
As the insulating material described above, for example, 
the glass material, the ceramic material, the resin ma- 
terial or the like can be used, and there is desirably used 



the material in which a coefficient of linear expansion is 
not more than 8 x 1 0 -5 , a tensile strength is not less than 
1 00 M Pa and a dielectric breakdown voltage is not less 
than 1 0 MV/m. The tensile strength of the insulating ma- 
5 terial described above is particularly desirable to be not 
less than 1 70 M Pa, but is pref erable'to be not more than 
250 MPa. Accordingly, the tensile strength is preferable 
to be not less than 1 00 MPa but not more than 250 MPa, 
and particularly preferable to be not less than 170 MPa 
10 but not more than 250 MPa. 

[0041] In the case of using the resin material as the 
insulating material, the resin material is preferably struc- 
tured such that the coefficient of water absorption after 
being submerged for 24 hours at 23 °C is between 0.005 
15 and 3.0 %. As the resin material described above, it is 
possible to use a polyester resin such as a polyethylene 
terephthalate (PET), a polybutylene terephthalate 
(PBT) or the like, a nylon resin such as a nylon 6, a nylon 
6,6, a nylon 6,t0 : a nylon 12 or the like, a polyphenylene 
20 sulfide (PPS) and a liquid crystal polymer (LCP). Pref- 
erably, the glass fiber and another inorganic filling ma- 
terials are mixed to the resin, and the inorganic filling 
material can be contained at the rate between 20 and 
80 weight %. Further, the resin material described above 
25 can employ the material in which the coefficient of water 
absorption after being submerged for 24 hours at 23 'C 
is between 0.005 and 1.0 %, and preferably, the 
polyphenylene sulfide (PPS) containing a glass fiber or 
another inorganic filling materials or the liquid crystal 
30 polymer (LCP) containing the inorganic filling material 
such as a mineral can be used as the above resin ma- 
terial. At a time of using the above resin material, it is 
preferable that the polyphenylene sulfide (PPS) con- 
tains 20 to 80 weight % of a glass fiber, and the liquid 
35 crystal polymer (LCP) contains 20 to 80 weight % of a 
mineral. In particular, in the case of using a glass rein- 
forced resin containing a glass fiber, the orientation of 
the glass fiber is desirably adjusted so as to be along 
the extending direction of the conductive pin arranged 
40 to go through between the flange-like portions of the col- 
lar member. Further, the percentage content of the inor- 
ganic filling material in each of the resin materials is 
more preferably between 30 and 50 weight %. 
[0042] The initiator assembly formed by using the res- 
45 in material described above as the insulating material 
can be easily manufactured and can restrict a manufac- 
turing cost. Further, if the base portion is f ormed by using 
the resin material described above, the moisture perme- 
ates through the molded member in the base portion, 
so whereby it is possible to avoid, as perfectly as possible, 
the circumstance such that the priming absorbs the 
moisture to be deteriorated. That is, if the base portion 
described above is used, even in the case of being dis- 
posed for a long period of time under the environment 
55 in a motor vehicle, it is possible to obtain the initial initi- 
ator performance. In particular, in the case of using the 
polyphenylene sulfide (PPS) containing the filling mate- 
rial or the liquid crystal polymer (LCP) as the insulating 
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material, an injection-molding can be performed and a 
high productivity and low cost can be achieved, which 
is desirable. 

[0043] In the base portion described above, the mold- 
ed member made of the insulating material is held be- 
tween the flange-like portions of the collar member. Fur- 
ther, it is demanded that a connection between the mold- 
ed member and the collar member is securely main- 
tained. Therefore, in the present invention, a falling-out 
preventing means of the molded member, which is in 
such a form that both elements are complementarily en- 
gaged with each other, Is desirably formed in a joint por- 
tion between the molded member and the collar mem- 
ber The falling-out preventing means described above 
can bo realized, for example, by forming a convex por- 
tion or a concave portion on an inner circumferential sur- 
face of the Nange-like portion in the collar member and 
fo-ming a convex portion or a concave portion In the 
molded member in such a manner as to be complemen- 
tarity engaged with the former convex portion of the con- 
cave portion. In the present invention, in the case of 
charging the insulating member inside the flange portion 
of the cellar member so as to form the molded member, 
for example, by forming the convex portion on the inner 
circumferential surface of the flange-like portion in the 
collar member, the concave portion in the molded mem- 
ber side can be molded by the convex portion described 
above In the case of injection-molding the insulating 
material, a combination of the convex portion and the 
concave portion in the inner circumferential surface of 
the flange-like portion of the collar member and the 
molded member is particularly desirably constituted by 
forming the convex portion on the inner circumferential 
surface side of the flange-like portion in the collar mem- 
ber and, in the molded member side, forming the con- 
cave portion complementarily fitted to the above convex 
portion. In accordance with the combination described 
above, it is possible to securely charge the insulating 
material all around the inner circumferential surface of 
the flange-like portion without making a hollow. 
[0044] Meantime, in the present invention, the base 
portion is integrally formed to include the conductive pin 
as described above. Further, the conductive pin is ar- 
ranged so as to go through between the flange-like por- 
tions of the collar member, and is fixed and insulated by 
the charged insulating material (that is, the molded 
member). Accordingly, it is desirable that the conductive 
pin is also securely fixed to the molded member, and 
more preferably, it is desirable to prevent the humidity 
or the moisture from passing through a gap between the 
conductive pin and the molded member. Therefore, in 
the present invention, the concave and convex surfaces 
extending in the peripheral direction are formed on part 
within the molded member of the conductive pin, and 
the insulating material is charged between the conduc- 
tive pin and the collar member, whereby making an in- 
osculation of the conductive pin and the molded mem- 
ber secure. 



[0045] The base portion can be integrally formed so 
that a top portion of the conductive pin is exposed on an 
upper surface of the molded member. A bridge wire ca- 
pable of converting an electric energy into a thermal en- 
5 ergy is connected to the top portion of the conductive 
pin. In the case that the base portion includes at least 
two conductive pins, the bridge wire is arranged to 
bridge between the top portions of the respective con- 
ductive pins-, and in the case that the base portion in- 
fo eludes one conductive pin, the bridge wire is provided 
to bridge between the top portion of the conductive pin 
and another conductive body having a different electri- 
cal potential from that of the conductive pin. 
[0046] As the bridge wire, aside from the conventional 
is method such as to directly use a narrow wire having an 
electric resistance, in the present invention, a circuit 
bridging between the top portions may be formed in ac- 
cordance with an etching or the like after plating be- 
tween the top portions of the conductive pins with the 
conductive material, or alternatively, a circuit bridging 
between the top portions may be formed by adhering a 
member with a circuit formed on an insulative substrate 
by means of a welding or the like. 
[0047] The priming to be ignited and burnt by the 
bridge wire is arranged in a side in the base portion 
where the top portion of the bridge wire is exposed, and 
a space storing the priming is sealed off from the ambi- 
ent air because of a cover member in a cylindrical shape 
with a top in the outside thereof. Accordingly, in order to 
securely ignite the priming by the bridge wire, it is desir- 
able that both members are arranged close to each oth- 
er (more desirably, in contact with each other). In view 
of the above, the priming can be arranged as follows in 
the present invention. 

(1 ) The tube portion protruding from the flange-like 
portion of the collar member outwardly in the axial 
direction is formed in the molded member, the cir- 
cumferential wall of the tube portion is step-notched 
so as to form a stepped notch portion, and the cy- 
lindrical charge holder is fitted to the outside of the 
stepped notch portion, whereby the cavity is defined 
by the end surface of the tube portion in the mo Ided 
member and the charge holder, and the priming is 
press-loaded inside the cavity. 

(2) In the base portion, the end surface in the side 
where the top portion of the conductive pin is ex- 
posed is projected cylindrically and outwardly in the 
axial direction to form the press-loading portion and 
the press-loading portion is fitted into the cover 
member storing the priming, whereby the priming in 
the cover member is press-loaded. In this case, the 
charge holder can be omitted and the manufactur- 
ing cost can be further reduced. 

[0048] Since the priming and the bridge wire are 
brought into contact with each other by arranging the 
priming in the above manner, the secure ignition of the 
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priming can be expected. Further, with respect to an in- 
itiator for 0.8 ampere ignition (that is, an initiator to be 
activated by an igniting electric current of 0.8 ampere), 
a primer such as a lead styphnate conventionally ar- 
ranged near the bridge wire for burning the priming is 
not required and lead source can be 'removed out in the 
situation where the initiator is used. As a result, if the 
above features are provided, the initiator assembly 
which is easily manufactured and reliable in activation 
can be realized, without generating any lead due to the 
activation. As the priming described above, it is possible 
to use a zirconium potassium perchlorate system. The 
bridge wire is, for example, made of a resistance wire, 
and a means for triggering the priming is suitably em- 
ployed as well. 

[0049] Further, in the cover member described above, 
the opening end thereof is required to be closed in order 
to prevent the priming from being moisture absorbed. 
Since the initiator assembly according to the present in- 
vention is formed by using the base portion obtained by 
integrally forming the collar member, the molded mem- 
ber and the conductive pin, the cover member and the 
base portion can be connected as follows. 

(1) The opening end portion of the cover member 
storing the priming inside is bent into a flange 
shape, and the flange portion of the cover member 
is joined and integrally formed with the flange-like 
portion of the collar member. 

(2) An annular portion bent outside in the axial di- 
rection from the front end of the flange-like portion 
is formed in the collar member, the annular portion 
is fitted and inserted to the cover member and the 
circumferential wall in the opening of the cover 
member and the annular portion of the collar mem- 
ber are joined to be integrally formed with each oth- 
er. 

[0050] The initiator assembly described above can be 
manufactured, for example, in the following method. 
[0051] That is, two conductive pins goes through the 
cylindrical collar member having an inwardly shaped 
portion like a flange, and the insulating material is 
charged between the collar member and the conductive 
pin so as to form the base portion. At a time of forming 
the base portion, the molded member made of the insu- 
lating material protrudes outside in the axial direction of 
the collar member so as to form a stepped notch shape, 
and the insulating material is charged so that the top 
portion of the conductive pin is exposed on the end sur- 
face thereof. Further the bridge wire is connected to the 
top portion of the conductive pin, and the cylindrical 
charge holder is welded to the stepped notch portion 
(that is, the base portion) of the molded member. The 
charge holder and the stepped notch portion (that is, the 
base portion) are desirably welded by such a welding 
method that the molten resin is not made contact with 
the conductive pin, for example, an ultrasonic welding. 



This is because there is a risk that the bridge wire is 
broken if the molten resin is in contact with the conduc- 
tive pin. The bottom surface of the charge holder is 
closed by welding the cylindrical charge holder to the 

5 stepped notch portion (that is, the base portion) of the 
molded member, whereby a substantially cylindrical 
cavity is formed. The priming is press-loaded in the cav- 
ity, and the cavity is closed by covering the cover mem- 
ber formed in the cylindrical shape with the top thereon. 

10 The cover member is welded to the collar member con- 
stituting the base portion to be integrally formed. In view 
of safety at manufacturing, the cover member and the 
base portion (particularly, the collar member) are desir- 
ably welded in accordance with a welding method with 

15 a less heat input, for example, a resistance welding or 
a laser welding. The welding of both members can be 
performed by welding the flange portion of the cover 
member to the flange-like member of the collar member 
in the case of forming the opening end portion of the 

20 cover member into a flange shape, and in the case of 
forming the annular portion bent outside in the axial di- 
rection in the front end of the flange-like portion in the 
collar member, the annular portion can be welded to the 
opening side of the circumferential wall in the cover 

25 member. 

[0052] Further, in this manufacturing method, with re- 
spectto the press-loading of the priming, the press-load- 
ing portion projecting cylindrically and outwardly in the 
axial direction is formed on the upper surface of the base 

30 portion, that is, the end surface in the side where the top 
portion of the conductive pin is exposed, and fitted and 
inserted into the cover member storing the priming, 
whereby press-loading the priming. 
[0053] In this manufacturing method, at a time of con- 

35 necting the bridge wire between the top portions of the 
conductive pins exposing on the end surface of the 
molded member, the end surface of the molded member 
and the top portion of the conductive pin are desirably 
formed in a fiat surface. This is because the bridge wire 

40 can be arranged on the top portions, in contact there- 
with, by straining the bridge wire and welding the wire 
to the top portions of the conductive pins. 
[0054] The present invention having the above fea- 
tures can be composed of inexpensive parts and the 

45 number of the manufacturing steps can be reduced, and 
then, the yield can be improved, and thereby a produc- 
tion cost can be reduced largely. Further, since no con- 
ductive pin is brought into contact with the collar mem- 
ber or the cover member, it is possible to omit a tefsel 

so cover used for insulating the conductive pin (the initiator 
pin) from the cover member. That is, in the present in- 
vention, an integral formation among the collar member, 
the molded member and the conductive pin promotes 
an assembling process of the initiator assembly. 

55 [0055] The initiator assembly structured in the above 
manner can be accommodated in the housing having a 
gas discharge port, including therein a gas generating 
means to be burnt and/or be expanded upon activation 
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thereof for generating a working gas, thereby constitut- 
ing a gas generator for an air bag. Further, the gas gen- 
erator for the air bag is accommocated in the module 
case together with an air bag (a bag body) introducing 
the gas generated in the gas generator so as to inflate, s 
thereby constituting an air bag apparatus. In the air bag 
apparatus, the gas generator is activated reacting with 
the impact detected by an impact sensor and a combus- 
tion gas is discharged from the gas discharge port of the 
housing. The combustion gas flows into the air bag, 10 
whereby the air bag breaks the module cover to inflate, 
forming a cushion absorbing an impact between a hard 
structure in the motor vehicle and the passenger. 
[0056] According to the electric type initiator of the 
present invention, since the insulating material, particu- is 
larly the resin material is used as the forming material 
of the header portion, an amount of the bubbles existing 
in the molded header portion can be reduced, specifi- 
cally, the bubble, formed on the contacting surface of 
the conductive pin, provides the maximum distance of 20 
0.10 mm or less between the conductive pin and the res- 
in in the radial direction, and thereby it is prevented that 
the moisture enters into the header portion through the 
bubbles to reach the priming and the priming absorbs 
the moisture to be deteriorated. Consequently, a chang- 25 
ing amount of a conductive resistance between a pair 
of conductive pins after standing under the predeter- 
mined condition described above can be maintained 
within ± 0.2 CI of that before being standing, and further, 
an ignition starting time of the priming after standing un- 30 
der the same condition can be maintained not more than 
2 msec after applying the igniting electric current for 
starting the activation of the electric type initiator. The 
present invention can obtain the following effects in ad- 
dition to the effects described above. 35 
[0057] According to the present invention, there can 
be realized the initiator assembly in which the number 
of the manufacturing steps can be reduced, the manu- 
facturing can be performed easily, and a production cost 
can be further reduced. Further, since the number of the 40 
parts and the number of the manufacturing steps are 
reduced, a yield can be improved. Additionally, since no 
conductive pin contacts with the collar member consti- 
tuting the base portion, a tefsel cover conventionally 
used for insulating both members can be omitted. 45 
[0058] According to the present invention, there can 
be realized the initiator assembly which can secure a 
reliability in activation and can be easily manufactured. 
In particular, in the electric type initiator of the present 
invention, since the inside of the cavity storing the prim- so 
ing is closed by the cover member, the priming to be 
ignited and burnt by a thermal energy of the bridge wire 
can be press-loaded into the cavity on the side to be 
covered by the cover member. Further, the bridge wire 
is provided in the side inside the cavity where the prim- 55 
ing is press-loaded, and thereby the priming and the 
bridge wire can be securely brought into contact with 
each other, and the contact state can be maintained. Fi- 



nally, the manufacturing easiness can be improved by 
forming in the above-described manner. 
[0059] Further, in the case of making the header por- 
tion holding the conductive pin of the resin material in 
which the coefficient of water absorption after being sub- 
merged for 24 hours at 23 °C is between 0.005 and 3.0 
% and the tensile strength is between 100 and 250 MPa, 
there can be provided the electric type initiator which 
can be easily manufactured, reduce the manufacturing 
cost, maintain the initial performance even after being 
used in for a long period of time under the environment 
in the motor vehicle, and hardly expands and compress- 



Brief Description of the Drawings 
[0060] 

Fig. 1 is a vertical cross sectional view showing one 
embodiment of an electric type initiator according 
to the present invention. 

Fig. 2 is a schematic view showing one manufac- 
turing process of the electric type initiator shown in 
Fig. 1 . 

Fig. 3 is a vertical cross sectional schematic view 
showing one embodiment of an initiator assembly 
according to the present invention. 
Fig. 4 is a schematic view showing one manufac- 
turing process of the initiator assembly shown in 
Fig. 3. 

Fig. 5 is a vertical cross sectional schematic view 
showing other embodiment of an initiator assembly 
according to the present invention. 
Fig. 6 is a vertical cross sectional schematic view 
showing other embodiment of an initiator assembly 
according to the present invention. 
Fig. 7 is a schematic view showing one manufac- 
turing process of the initiator assembly shown in 
Fig. 6. 

Fig. 8 is a vertical cross sectional schematic view 
showing one embodiment of a gas generator for an 
air bag according to the present invention. 
Fig. 9 is a vertical cross sectional schematic view 
showing other embodiment of a gas generator for 
an air bag according to the present invention. 
Fig. 10 is a schematic view of a structure of an air 
bag apparatus according to the present invention. 
Fig. 11 is a vertical cross sectional schematic view 
showing one embodiment of an initiator assembly 
according to the present invention. 
Fig. 12 is a schematic view showing a manufactur- 
ing process of the initiator assembly shown in Fig. 
11. 

Fig. 13 is a vertical cross sectional schematic view 
showing other embodiment of an initiator assembly 
according to the present invention. 
Fig. 14 is a vertical cross sectional schematic view 
showing other embodiment of an initiator assembly 
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according to the present invention. 
Fig. 15 is a schematic view showing a manufactur- 
ing process of the initiator assembly shown in Fig. 
14. 

Fig. 16 is a vertical cross sectional schematic view 
showing other embodiment of a gas generator for 
an air bag according to the present invention. 
Fig. 17 is a vertical cross sectional schematic view 
showing other embodiment of an air bag apparatus 
to the present invention. 

Fig. 18 is a schematic view showing other initiator 
assembly according to the present invention. 

[0061] In the drawings, the reference numerals 13, 
301, 321, 331, 113, 401, 421 and 431 denote a collar 
member; the reference numerals 2, 302 and 402 denote 
a conductive pin; the reference numerals 1 , 303, 323, 
333, 403, 423 and 433 denote a molded member; the 
reference numerals 304, 324, 334, 404, 424 and 434 
denote a base portion ; the reference numerals 305, 325, 
335, 405, 425 and 435 denote a cover member; the ref- 
erence numerals 7, 306 and 406 denote a priming; the 
reference numerals 3, 307 and 407 denote a bridge 
wire; the reference numerals 4, 310 and 410 denote a 
charge holder; the reference numerals 311 and 411 de- 
note a tube portion; the reference numerals 350, 360, 
450 and 460 denote an annular portion; the reference 
numerals 370 and 470 denote a press-loading portion; 
the reference numeral 100 denotes an initiator assem- 
bly; the reference numeral 103 denotes a housing; the 
reference numerals 22 and 1 05 denote a gas generating 
means; the reference numeral 106 denotes a filter 
means; the reference numeral 108 denotes an inner cy- 
lindrical member; the reference numeral 201 denotes an 
impact sensor; the reference numeral 202 denotes a 
control unit; the reference numeral 203 denotes a mod- 
ule case; and the reference numeral 204 denotes an air 
bag. 

Preferred Embodiments of the Invention 

[0062] The present invention will be described in de- 
tail as follows with reference to the drawings showing 
one embodiment of the present invention. 

Embodiment 1 

[0063] Fig. 1 is an exploded view showing one em- 
bodiment of an electric type initiator according to the 
present invention. In the electric type initiator shown in 
this drawing, a glass fiber reinforced resin is injection- 
molded around two conductive pins 2 so as to form a 
header portion 1 , and two conductive pins 2 respectively 
expose theirf lange-like top portions 21 at an end portion 
of the header portion. Further, the top portions 21 of the 
conductive pins are connected to each other by a bridge 
wire 3 so as to be able to electrified. It is desirable to 
connect these members with a resistance-welding. The 



connection can be performed with a soldering, however, 
in this case, a further material (such as a solder, a flux) 
is required, which makes manufacturing difficult and 
costly. In the top portions 21 of the conductive pins 2 in 

5 a flange shape, an interval therebetween is adjusted. 
Further, the conductive pin 2 is inserted into the header 
portion 1 , and, in the present embodiment, a knurl (con- 
cave and convex surfaces, a rib or a boss formed in the 
circumferential direction) as a moisture-proofing means 

10 is formed on an outer periphery of each of the conduc- 
tive pins in order to block an entering of the ambient air 
or a leakage of the gas between the header portion and 
the conductive pin. 

[0064] The header portion 1 is made of a resin mate- 

15 rial in which a coefficient of water absorption after being 
submerged for 24 hours at 23 °C is between 0.005 and 
1.0 % and a tensile strength is between 100 and 250. 
As a resin material, a polybutylene terephthalate (a co- 
efficient of water absorption after being submerged for 

20 24 hours at 23 °C is 0.07 % and a tensile strength is 1 32 
MPa ) containing 20 weight % of a glass fiber, a poly- 
butylene terephthalate (a coefficient of water absorption 
after being submerged for 24 hours at 23 °C is 0.07 % 
and a tensile strength is 156 MPa) containing 45 weight 

25 % of a glass fiber, a polyphenylene sulfide (a coefficient 
of water absorption after being submerged for 24 hours 
at 23 °C is 0,015 % and a tensile strength is 1 96 MPa) 
containing 40 weight % of a glass fiber, and a liquid crys- 
tal polymer (a coefficient of water absorption after being 

30 submerged for 24 hours at 23 °C is 0.04 % and a tensile 
strength is 171 MPa) containing 50 weight % of a min- 
eral can be used. The header portion 1 can be formed 
by melting such a resin material and tunneling the resin 
around a pair of conductive pins. When the header por- 

35 tion 1 of the molten resin material is molded, it is desir- 
able that no bubbles are generated on a surface con- 
tacting the conductive pins 2 in the header portion 1 . 
The molding method described above can be per- 
formed , for example, by adjusting a molding condition 

40 such as a dwelling, in particular, by setting a dwelling at 
a time of molding to be not less than 110 MPa. 
[0065] Particularly, it is desirable to adjust the molding 
condition of the header portion 1 as described above so 
that the bubbles, formed on the contacting surface of 

45 the conductive pin in the header portion 1 , provides the 
maximum distance of 0.10 mm or less, preferably 0.05 
or less between the conductive pin and the resin in the 
radial direction. 

[0066] Further, the header portion 1 is formed so that 
so an end surface in a side where the top portion 21 of the 
conductive pin 2 is exposed protrudes cylindrically. The 
protruding portion (hereinafter, referred to as a cylindri- 
cal end portion 11) of the header portion 1 is inwardly 
fitted to a charge holder 4 formed in a substantially cy- 
55 iindrical shape, so as to form a joint portion between the 
header portion 1 and the charge holder 4. The header 
portion and the charge holder can be joined by an ultra- 
sonic welding. 
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[0067] The cavity 5 comprises an end surface of the 
cylindrical end portion 11 of the header portion and the 
charger holder 4, and a priming 7 to be ignited and burnt 
by a heat generation of the bridge wire 3 caused by an 
electric energy is press-loaded into the cavity 5. As the 5 
priming described above, a mixture (2PP) of zirconium/ 
potassium perchlorate is preferably used. 
[0068] In accordance with this embodiment, an open- 
ing end 41 of the charge holder 4, that is, the opposite 
"end portion to the side where the circular end portion 10 
11 of the header portion is inwardly fitted is formed to 
have a stepped notch in the outer periphery. A cover 
member 6 formed separately from the charge holder 4 
composing a circumferential wall portion of the cavity 5 
is fitted overthe outside of the stepped notch portion 42, is 
and the charge holder 4 and the cover member 6 are 
joined by an ultrasonic welding. Accordingly, the cavity 
5 in which the priming 7 is stored is sealed, and is shut 
from the external environment. The cover member 6 
comprises a circular portion 61 closing the cavity 5 and 20 
a circumferential wall portion 62 jointed to the stepped 
notch portion 42, a vulnerable portion 63 is obtained by 
making a part of the circular portion 61 thin or forming 
a groove on the circular portion, and a projection 64 
jointed to the stepped notch portion 42 in the charge 25 
holder 4 is provided in the circumferential wall portion 
62. The vulnerable portion 63 is broken prior to the other 
wall portions when the priming 7 is burnt, thereby re- 
stricting an injecting direction of the flame and the gas. 
Since a thermal energy of the flame or the like can be 30 
concentrically discharged by restricting the injecting di- 
rection of the flame or the like as described above, it is 
possible to securely ignite the gas generating agent. 
Further, since the projection 64 is jointed to the stepped 
notch portion 42, the welding can be performed easily 35 
and securely. 

[0069] The bridge wire 3 generates heat with an elec- 
tric energy (that is, an activating signal) inputted through 
the conductive pin, and has an electric resistance. The 
bridge wire 3 can be formed by using one or a plurality 40 
of metals (wires). The bridge wire 3 can be formed by 
using so called a nichrome comprising nickel-chrome- 
iron alloy, or by using another metals such as a stainless 
steel or a platinum. In particular, the nichrome is prefer- 
able since it has a large temperature coefficient of re- 45 
sistance (TCR) and is excellent in welding. 
[0070] At a time of activating the electric type initiator, 
when an activating signal is received from a connector 
(not shown) connected to the conductive pin 2, the ac- 
tivating signal is transmitted to the bridge wire 3 via the so 
conductive pin 2. The bridge wire 3 heated by the elec- 
tric energy (that is, the activating signal) ignites and 
burns the priming 5 to discharge the flame, the gas and 
the like. At this time, since the vulnerable portion 63 is 
formed in the cover member 6, this portion is broken pri- 55 
mally so as to restrict an injecting direction of the flame, 
the gas and the like. 

[0071] Further, as described above, in the electric 



type initiator in which the priming in the cavity is prevent- 
ed from absorbing the moisture, it is possible that a 
changing amount of a conductive resistance between a 
pair of the above conductive pins after standing for 1 000 
hours in a state of flowing electric current of 50 mA to 
the bridge wire, under an environment of temperature 
80 °C and humidity 95 % is set within ± 0.2 £2 with re- 
spect to a value before standing, preferably within + 0.1 
Q., and more preferably within ± 0.05 £2, and further, it 
is possible that an ignition starting time of the priming is 
set to not more than 2 msec after applying an igniting 
electric current. 

[0072] The above electric type initiator in which the 
cavity 5 storing the priming 7 is closed by the cover 
member 6 can be manufactured, for example, in accord- 
ance with a process shown in (a) to (e) of Fig .2. 
[0073] At first, the resin material in which a coefficient 
of water absorption after being submerged for 24 hours 
at 23 °C is between 0.005 and 1.0 % and a tensile 
strength is between 100 and 250 is molten and poured 
around two conductive pins 2 so as to form the header 
portion 1 , thereby forming a header assembly, and this 
header assembly is polished ((a) in Fig. 2). In the proc- 
ess of making the header portion of the resin material, 
for example, by adjusting a molding condition (in this 
embodiment, setting a dwelling to not less than 110 
MPa), generation of bubbles between the molded head- 
er portion and the respective conductive pins can be in- 
hibited, whereby entering of the moisture between both 
members can be inhibited. Further, entering of the mois- 
ture between the header portion and the respective con- 
ductive pins can be also inhibited by forming a knurl in 
the conductive pins. 

[0074] Next, the bridge wire 3 bridges between the top 
portions 21 formed in a flange-like shape of the conduc- 
tive pins 2 ((b) in Fig. 2), and is joined by a resistance 
welding, whereby a bridge-wire (B/W) welded sub-as- 
sembly is formed ((b) -» (c) in Fig. 2). And the cylindrical 
charge holder 4 is arranged overthe top portions 21 of 
the conductive pin 2 in the bridge-wire (B/W) welded 
sub-assembly and joined by an ultrasonic welding, and 
the priming 7 is press-loaded inside the charger holder 
4, whereby forming a charge-holder (C/H) welded sub- 
assembly ((c) -> (d) in Fig. 2). Next, the opening end 
(that is, the stepped notch portion 42) of the charge hold- 
er 4 in the charge holder (C/H) welded sub-assembly is 
joined and closed by the cover member 6 with an ultra- 
sonic welding, whereby forming the initiator ((d) (e) 
in Fig. 2). In an aspect shown in this drawing, the pro- 
jection 64 is provided in the circumferential wall portion 
62 of the cover member 6, and this is jointed to the 
stepped notch portion 42 of the charge holder 4, so that 
both members can be fitted and jointed before being 
welded. 

[0075] Consequently, in the initiator formed in the 
above manner, a collar 13 is arranged in the opposite 
side of the charge holder 4 in the initiator via a gasket 
12, and the initiator is press-inserted and an end portion 
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1 4 in an initiator receiving port of the collar 1 3 is crimped 
so as to be integrally formed, whereby forming an initi- 
ator assembly((e) (g) in Fig. 2). It is desirable that the 
end portion 14 of the initiator receiving port is formed so 
that a hook (that is, a crimped portion) is made short so 
as to prevent an electric discharge with respect to the 
pin at a time of applying a static electricity. If a distance 
between the hook and the pin is short at a time of ap- 
plying a static electricity, there is a risk that an electric 
discharge is generated therebetween so as to ignite a 
priming Then it is possible to prevent an electric dis- 
charge m this portion by increasing the distance be- 
tween the hook and the pin. Reference numeral 15 in 
(e) ot Fig 2 denotes a circular groove. 
[0076] I he miiatcr assembly formed in the above 
manner c^n be used as a constituting part for manufac- 
turing a gas generator used ir a pretensionerfor a seat 
belt. The gas generator for the pretensioner using the 
initiator assembly can be manufactured in accordance 
with a process shown in (f) to (i) of Figs. 2. In (f) to (i)of 
Figs. 2 ; the reference numeral 15 denotes a circular 
groove, the relerence numeral 20 denotes a cup mem- 
ber, the reference numeral 22 denotes a gas generating 
agent, the reference numeral 23 denotes a flange por- 
tion, the reference numeral 24 denotes a combustion 
chamber, and the reference numeral 30 denotes a re- 
tainer. 

Embodiment 2 

[0077] Fig. 3 shows an initiator assembly in which a 
charge holder 310 is used for arranging a priming, a 
flange 309 is formed in an opening edge of a cover mem- 
ber 305 formed in a cylindrical shape with a top, and the 
flange of the charge holder is connected to a base por- 
tion 304. 

[0078] In the initiator assembly shown in this drawing, 
a collar member 301 and a conductive pin 302 are made 
integral to be the base portion 304, and a bridge wire 
307 bridges between conductive pins 302 exposing on 
the upper end surfaces of the base portion 304. A sub- 
stantially cylindrical charge holder 31 0 made of a resin 
material is mounted to the base portion 304, and a prim- 
ing 306 is press-loaded into a cavity formed by the base 
portion 304 and the charge holder 310. Then, the cavity 
is covered by a cover member 305 in a cylindrical shape 
with the top, and the cover member 305 is connected to 
the base portion 304. 

[0079] The integrally formed base portion 304 fixes 
the collar member 301 and the conductive pin 302 by 
charging an insulating material made of a resin material 
between the cylindrical collar member 301 having an in- 
wardly shaped portion 308 like a flange and two con- 
ductive pins 302 arranged to go through between the 
flange-like portions 308 of the collar member 301 in ac- 
cordance with an injection molding and forming a head- 
er portion 303. That is, the base portion 304 is formed 
by the collar member 301 , two conductive pins 302 and 



the header portion 303 made of the insulating material. 
[0080] In the present embodiment, as the insulating 
material described above, there can be used a resin ma- 
terial such as a polyphenylene sulfide (PPS) containing 

5 a glass fiber or another inorganic filling materials, a liq- 
uid crystal polymer (LCP) containing an inorganic filling 
material such as a mineral or the like. The polyphe- 
nylene sulfide (PPS) containing 40 weight % of a glass 
fiber has a dielectric breakdown voltage of 12 MV/m, 

10 and the liquid crystal polymer (LCP) containing 50 
weight % of a mineral has a dielectric breakdown volt- 
age of 66 MV/m. Further, in the polyphenylene sulfide 
containing 40 weight % of a glass fiber, a coefficient of 
water absorption after being submerged for 24 hours at 

15 23 °C is 0.01 5 %and a tensile strength is 196 MPa, and 
in the liquid crystal polymer containing 50 weight % of 
a mineral, a coefficient of water absorption after being 
submerged for 24 hours at 23 °C is 0.04 % and a tensile 
strength is 171 MPa. 

20 [0081] A tube portion 311 projected more outwardly in 
the axial direction than the flange-like portion 308 of the 
collar member 301 is formed in the header portion 303 
formed by injection-molding the resin material (the insu- 
lating material) described above, and a stepped notch 

25 portion 312 notched in a stepped shape in the peripheral 
direction is formed in the front end direction of the tube 
portion 311 . Therefore, according to the present inven- 
tion, the charge holder 310 is fitted to an outer side of 
the stepped notch portion 312 and is welded. 

30 [0082] In the present embodiment, the charge holder 
31 0 and the header portion 303 are formed by using the 
resin and both members are welded by an ultrasonic 
welding. Since both members are welded by an ultra- 
sonic welding, the header portion 303 (the resin) welded 

35 to the conductive pin 302 is not in contact, so that the 
bridge wire 307 bridging between the conductive pins. 

302 is prevented from being broken. 

[0083] In the integrally formed base portion 304, a fall- 
ing-out-preventing means for preventing the header 

40 portion 303 from falling out and/or separating is formed 
in a joint portion between the collar member 301 and the 
header portion 303. In the present embodiment, as the 
falling-out preventing means described above, a projec- 
tion 31 3 is formed on an inner circumferential surface of 

45 the flange-like portion 308 in the collar member 301 , and 
the insulating material is charged to correspond with the 
projection. Accordingly, the inner circumferential sur- 
face of the flange-like portion 308 and the header portion 

303 are formed so as to be complementariiy engaged 
50 with each other, thereby preventing the header portion 

303 from falling out and/or separating from the collar 
member 301 . Particularly, according to the present em- 
bodiment, in the projection 31 3 formed on the inner cir- 
cumferential surface of the flange-like portion 308 in the 
55 collar member 301 , an apical portion is formed in a por- 
tion close to a lower portion of the flange-like portion 
308. Accordingly, in the header portion 303, a portion 
above the apical portion of the collar member 301 (that 
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is, a side in which the priming 306 is arranged) is formed 
so as to obtain a sufficient axial length, whereby obtain- 
ing a sufficient shear strength. With this structure, the 
header portion 303 can be securely held in the collar 
member 301 even after the priming 306 is ignited and 
burnt. That is, the portion having the minimum radius of 
the header portion 303 is formed below to secure a 
shear strength. In accordance with the present embod- 
iment, the cofiar member 301 is formed by using a metal, 
however, since neither of two conductive pins 302 are 
in contact with the collar member 301 , the tefsel cover 
conventionally used for insult ing the conductive pin 
(the initiator pin) from the cover member is not required 
in the initiator assembly. 

[0084] Two conductive pins 302 are arranged in the 
substantially center of the header portion 303 formed by 
using the insulating material. The conductive pin 302 is 
formed so that a top portion thereof is exposed on a front 
end of the tube portion 311 in the header portion 303, 
and the bridge wire tightening straight is connected over 
the top portions. The bridge wire 307 is formed by using 
an electric resistance body, and has a function of con- 
verting an electric energy (an activating signal) received 
by the conductive pin 302 into a thermal energy. In the 
present embodiment, a knurl is formed on a circumfer- 
ential surface of the conductive pin 302 in the range 
where the molded member (that is, the header portion 
303) exists. The knurl is formed as concave and convex 
surfaces, a rib or a boss formed in the peripheral direc- 
tion of the conductive pin 302, and blocks entering of 
the moisture between the conductive pin 302 and the 
header portion 303, thereby making the assembly of 
both members secure. In other words, the insulating ma- 
terial is molded corresponding to the concave and con- 
vex surfaces, the rib or the boss by forming the concave 
and convex surfaces, the rib or the boss in the range 
where the conductive pins 302 exist in the header por- 
tion and charging the insulating material between the 
conductive pins 302 and the collar member 301 , and 
thereby, both members are joined securely. 
[0085] As described above, the priming 306 charged 
in the cavity is separated from the ambient air by the 
periphery thereof being surrounded by the cover mem- 
ber 305 formed in the cylindrical shape with the top. In 
most cases, the cover member 305 is made of a metal 
material, and a thickness thereof is adjusted so as to be 
broken due to a combustion of the priming 306. Accord- 
ingly, it is preferable that the cover member 305 has a 
notch in a circular end portion (a portion forming a top) 
in such a manner as to be easily and securely broken. 
The notch described above can be formed radially as a 
groove of about 0.1 0 to 0.25 mm in the case of making 
the cover member 305 of a stainless steel (SUS305). 
[0086] In the initiator assembly shown in this aspect, 
the flange 309 is formed in an opening bottom edge of 
the cover member 305 and the flange 309 is joined to 
the collar member 301 (the flange-like portion 308) con- 
stituting the base portion 304. The cover member 305 



and thecollar member 301 are joined by a welding meth- 
od with a small heat gain such as a resistance welding, 
a laser welding in order to clear the possibility such that 
the priming 306 is ignited at a time of joining. 
5 [0087] The initiator assembly described above can be 
manufactured in accordance with a process shown in 
Fig. 4. That is, as shown in (a) of Fig. 4, two conductive 
pins 302 are inserted from an opening of the flange-like 
portion 308 of the collarmember 301 , and the insulating 
io material (the resin material) is charged between the 
opening portion of the flange-like portion 308 and the 
conductive pins 302, whereby the base portion 304 is 
formed. At a time of forming the base portion 304, the 
insulating material is injection-molded so that the head- 
er portion 303 made thereof protrudes outwardly in the 
axial direction from the flange-like portion 308 of the col- 
lar member 301 and a periphery thereof is formed in a 
notch (312) notched in a stepped shape, and the top 
portions of the conductive pins 302 are formed on the 
end surface of the tube portion 31 1 protruding outwardly 
in the axial direction of the flange-like portion 308 so as 
to expose thereon. Then, after polishing the base por- 
tion 304, the bridge wire 307 bridges between the con- 
ductive pins 302 whose top portions are exposed on the 
end surface of the header portion 303 made of the in- 
sulating material so as to be welded (in (b) of Fig. 4). 
Further, the charge holder 31 0 is mounted onto the tube 
portion 311 of the base portion 304 (the header portion 
303) protruding outwardly in the axial direction from the 
flange-like portion 308 of the collar member 301 , and 
joined by an ultrasonic welding (in (c) of Fig. 4). There- 
after, the priming 306 is press-loaded inside a cavity (a 
priming storing space) formed by the base portion 304 
and the charge holder 310 (in (d) of Fig. 4), the outside 
of the charge holder310 is covered with the cover mem- 
ber 305 formed in the cylindrical shape with the top, and 
the interior of the cavity where the priming 306 is stored 
is closed (in (e) of Fig. 4). Since the opening bottom 
edge of the cover member 305 is formed in a flange, a 
portion formed in the flange 309 is welded to the flange- 
like portion 308 of the base portion 304 (the collar mem- 
ber 301) (in (f) of Fig. 4). It is desirable that the flange 
portion 309 of the cover member 305 and the flange-like 
portion 308 of the collar member 301 are joined accord- 
ing to a welding method with a small heat gain such as 
a resistance welding, a laser welding. 
[0088] Since the base portion 304 integrally formed 
with the collarmember 301 , the conductive pins 302 and 
the molded material is used, the initiator assembly 
shown in this embodiment can be composed of inexpen- 
sive parts and the number of the manufacturing steps 
can be reduced. Therefore, the initiator assembly hav- 
ing a less production cost can be realized. Further, since 
the initiator assembly can be easily assembled, it is pos- 
sible to improve the yield. 

[0089] Further, by adjusting the molding condition of 
the base portion 304 and forming the knurl on the cir- 
cumferential surface of the conductive pin, entering of 
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the ambient air between the base portion and the re- 
spective conductive pins can be blocked, and like the 
electric type initiator of Embodiment 1 , the electric type 
initiator can be obtained such that a changing amount 
of a conductive resistance between a pair of the above 
conductive pins after standing for 1 000 hours in a state 
of flowing electric current of 50 mA to the bridge wire, 
under the environment of a temperature of 80 °C and a 
humidity of 95 % can be within ± 0.2 Q wjth respect to 
a value before standing, preferably within ±0.1 Q, and 
more preferably within ± 0.05 Q., and further, an ignition 
starting timing of the priming can be equal to or less than 
2 msec after applying an igniting electric current for 
starting the electric type initiator. 

Embodiment 3 

[0090] An initiator assembly shown in Fig. 5 is partic- 
ularly characterized by a connecting structure and a 
connecting method between a cover member 325 cov- 
ering the outside of the charge holder 310 and closing 
the cavity storing the priming 306, and a collar member 
321 constituting the base portion 324. 
[0091] That is, in the initiator assembly shown in Fig. 
5, an annular portion 350 having a flange 328 projecting 
outwardly in the axial direction is formed in the collar 
member 321 constituting the base portion 324, and in 
the base portion 324 comprising the collar member 321 , 
a front end of the flange 328 of the collar member 321 
projects outwardly in the axial direction and continuous- 
ly, a header portion 323 composed of the insulating ma- 
terial projects cylindrically. An outer circumferential sur- 
face of the annular portion 350 projecting from the collar 
member 321 and an outer circumferential surface of the 
cylindrical portion 311 of the header portion 323 are 
made flush, and both members are fitted and inserted 
into the cover member 325 formed in a cylindrical shape 
with a top. Further, the cover member 325 and the collar 
321 of the base portion 324 are welded at an opening 
circumferential edge of the cover member 325. Accord- 
ingly, in the present embodiment, the cover member 325 
and the collar member 321 of the base portion 324 are 
horizontally welded. 

[0092] Most of the components of the initiator assem- 
bly shown in this embodiment are the same as those of 
the initiator assembly shown in Fig. 3. Therefore, the 
same reference numerals in Fig. 5 are attached to the 
same components described in Fig. 3, and a description 
thereof will be omitted. Further, the same effects as 
those of the Embodiment 2 can be obtained. 

Embodiment 4 

[0093] An initiator assembly shown in Fig. 6 is partic- 
ularly characterized by a press-loading method of the 
priming 306 and a structure therefor, in connection to 
the Embodiments 2 and 3. Further in the initiator as- 
sembly shown in this embodiment, a header portion 333 



is made of a resin material. 

[0094] That is, in the initiator assembly shown in this 
embodiment, in the same manner as that of Embodi- 
ment 3 described above, an annular portion 360 is 

5 formed in a collar member 331 constituting a base por- 
tion 334 in such a manner as to project a front end of a 
flange 338 outwardly in the axial direction of the collar 
member 331 . Continuously from the annular portion 
360, a tube portion 311 is formed in such a manner as 

10 to project cylindrically the header portion 333 made of 
the insulating material, and a press-loading portion 370 
is formed with the annular portion 360 of the collar mem- 
ber 331 and the tube portion 311 of the header portion 
333. That is, in the present embodiment, an end surface 

15 thereof in the side where the top portions of the conduc- 
tive pins 302 are exposed is projected cylindrically and 
outwardly in the axial direction to form the press-loading 
portion 370 in the base portion 334. 
[0095] According to the present embodiment, in order 

20 to form the press-loading portion 370 in the base portion 
334 as described above, an inner side of the flange por- 
tion 338 of the collar member 331 is partly formed in a 
cylindrical shape. This is for avoiding the case such that 
the header portion 333 made of the insulating material 

25 is separated from the collar member 331 , securing a 
strength of the header portion 333 and avoiding the case 
such that the collar member 331 contacts with the con- 
ductive pin 302. 

[0096] The press-loading portion 370 formed in the 
30 base portion 334 as described above is fitted and insert- 
ed into the cover member 335 in a cylindrical shape with 
atop so as to press-load the priming 306 stored in the 
cover member 335. The header portion 333 is made of 
a resin material, and a sealing property is kept thereby. 
35 Further, the initiator assembly shown in this embodi- 
ment can be formed in accordance with a method shown 
in Fig. 7. 

[0097] That is, at first, in the same manner as that in 
(a) of Fig. 4, two conductive pins 302 are inserted from 

40 an opening portion of the flange portion 338 of the collar 
member 331 and the insulating material (the resin ma- 
terial) is charged between the opening portion of the 
flange portion and the conductive, pins 302 to form the 
base portion 334(in (a) of Fig. 7). 

45 [0098] However, in this embodiment, as described 
above, the end surface in the side where the top portions 
of the conductive pins 302 is exposed is projected cy- 
lindrically and outwardly in the axial direction to form the 
press-loading portion 370 in the base portion 334, and 

so the top portions of the conductive pins 302 are formed 
to expose on the end surface of the press-loading por- 
tion 370 projecting outwardly in the axial direction of the 
flange portion 338. Consequently, the bridge wire 307 
bridges between the conductive pins 302 whose top por- 

55 tions are exposed on the end surface of the header por- 
tion 333 made of the insulating material and is welded 
(in (b) of Fig. 7), and a predetermined amount of the 
priming 306 is weighed and stored inside the cover 
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member 335 in a cylindrical shape with the top. The 
press-load portion 370 of the base portion 334 is insert- 
ed to the cover member 335 in which the priming 306 is 
stored, from the opening side thereof (in (c) of Fig. 7), 
and the priming 306 in the cover member 335 is press- 
loaded by the end surface. Then, in a stage that the 
priming 306 is press-loaded to the sufficient level, the 
opening side of the cover member 335 is horizontally 
welded to the annular portion 360 in the collar member 
331 of the base portion 334, whereby both members are 
joined (m.(d) of Fig. 7). The cover member 335 and the 
annular portion 360 are joined by a welding method with 
a small amount of heat gain such as a resistance weld- 
ing, a laser welding. 

[0099] i n accordance with the initiator assembly of the 
present embodiment termed in the manner described 
above, since the priming 306 is weighed and directly 
press-loaded in the cover member 335 at the base por- 
tion 334 (the press-loading portion), the charge holder 
310 used in Embodiments 2 and 3 is not required. 
Therefore, a cost of the charge holder 310 itself and a 
cost for mounting it can be omitted, and also a process 
for mounting the charge holder 310 can be omitted. As 
a result, an initiator assembly which is further advanta- 
geous in a manufacturing process and a manufacturing 
cost can be realized. 

[0100] Also in the present embodiment, by adjusting 
the molding condition of the base portion 334 and form- 
ing the knurl on the circumferential surface of the con- 
ductive pin , entering of the ambient air between the base 
portion and the respective conductive pins can be 
blocked, and like the electric type initiator of Embodi- 
ment 1 , the electric type initiator can be obtained such 
that a changing amount of a conductive resistance be- 
tween a pair of the above conductive pins after standing 
for 1 000 hours in a state of flowing electric current of 50 
mA to the bridge wire, under the environment of a tem- 
perature of 80 °C and a humidity of 95 % can be within 
± 0.2 Q with respect to a value before standing, prefer- 
ably within ±0.1 £2, and more preferably within ± 0.05 
£2, and further, an ignition starting timing of the priming 
can be equal to or less than 2 msec after applying an 
igniting electric current for starting the electric type ini- 
tiator. 

Embodiment 5 

[0101] Figs. 8 and 9 show an embodiment of a gas 
generator for an air bag formed by using the initiator as- 
sembly shown in Embodiments 2 to 4 described above. 
[0102] In the gas generator, a housing is formed by 
combining a diffuser shell 101 in which a gas discharge 
port 104 is formed and a closure shell 102 closing the 
diffuser shell, and the housing 103 includes an igniting 
means comprising the initiator assembly 100 and a gas 
generating means 1 05 to be ignited and burnt upon ac- 
tivation of the igniting means for generating a working 
gas to inflate an air bag (a bag body), and a filter means 



106 for purifying and/or cooling the working gas gener- 
ated by combustion of the gas generating means 105. 
[0103] In the gas generator shown in Fig. 8, an inner 
cylindrical member 108 provided with a plurality of 

5 flame-transferring ports 1 07 on a circumferential wall is 
arranged in the center inside the housing, a space 109 
for storing the igniting means is formed inside the inner 
cylindrical member 1 08, and a combustion chamber 110 
for storing the gas generating means 1 05 is formed in 

10 the outside thereof in the radial direction. 

[01 04] In the gas generator in the aspect shown in Fig. 
8, the igniting means comprises the initiator assembly 
1 00 shown in the embodiments described above, and a 
transfer charge 111 to be ignited and burnt upon activa- 

is tion of the initiator assembly and ejecting a flame for ig- 
niting the gas generating means from the flame-trans- 
ferring ports 107. Among these, the initiator assembly 
100 is fixed to the lower portion of the inner cylindrical 
member 108. A combination of the inner cylindrical 

20 member 1 08 and the initiator assembly 100 can be ob- 
tained by crimping an end portion 11 2 of the opening in 
the inner cylindrical member 1 08 and fixing the collar 
member 113 of the initiator assembly 100, Further, in 
the inner cylindrical member 108, the opening end por- 

25 tion 1 12 in the side where the initiator assembly 100 is 
received is joined to the closure shell 1 02 by a weiding 
or the like. 

[0105] The gas generating means 1 05 is stored in the 
combustion chamber 110, and the filter means 1 06 for 

30 purifying and/or cooling the working gas generated due 
to the combustion of the gas generating means 105 is 
arranged outside the same. The filter means 106 is 
formed in a cylindrical shape by using a laminated wire 
mesh or the like, and the outer circumferential surface 

35 thereof is arranged opposite to the inner circumferential 
surface of the housing 1 03. Desirably, a gap forming a 
gas-flow path is formed between the outer circumferen- 
tial surface of the filter means 106 and the inner circum- 
ferential surface of the housing 1 03, whereby the entire 

40 portion of the filter means 1 06 can be used. The outer 
circumferential surface of the filter means 106 is sup- 
ported by a punching plate 114 formed in a porous cy- 
lindrical shape, thereby being suppressed expansion of 
the filter outwardly in the radial direction. 

45 [0106] In the gas generator described above, when 
the initiator assembly 100 is activated, the transfer 
charge 111 arranged in the vicinity of the assembly is 
ignited and burnt, and the flame thereof is ejected into 
the combustion chamber 110 through the flame-trans- 

50 ferring ports 1 07 formed in the inner cylindrical member 
108. Due to the flame, the gas generating means 105 
in the combustion chamber 110 is ignited and burnt to 
generate a working gas. The working gas is purified and/ 
or cooled during passing through the filter means 106, 

55 breaks a seal tap 115 closing the gas discharge port 1 04 
and is discharged from the gas discharge port 104. In 
this case, in Fig. 8, the reference numeral 116 denotes 
* an under plate formed in a substantially ring shape. This 
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under plate 116 has a function of supporting the gas 
generating means inside the combustion chamber 110. 
[0107] Further, the initiator assembly shown in Em- 
bodiments 2 to 4 described above can be also used in 
a gas generator shown in Fig. 9. The gas generator 
shown in this drawing is different from the gas generator 
shown in Fig. 8, and does not include an inner cylindrical 
member (the reference numeral 108 in Fig. 8)in the 
housing. Accordingly, the generator is particularly char- 
acterized by a structure of the igniting means and a 
method of the arranging. 

[0108] That is, in the gas generator shown in this 
drawing, the initiator assembly 100 is directly mounted 
to tho closure shell 102 and the gas generating means 
1 05 is arranged in the periphery thereof. Therfore, in the 
gr-.s generatorshown in this drawing, the transfer charge 
(ino reference numeral 111 in Fig. 8) is not used, and 
whcr the initiator assembly 100 is activated, the flame 
thereof directly ignites and burns the gas generating 
menns 105 to generate a working gas for inflating the 
air bag 

[0109] In particular, in the aspect shown in this draw- 
ing, a central opening 121 provided with an inwardly 
bent circumferential wall portion 120 is formed in the 
substantially center of the closure shell forming the 
housing the initiator assembly 100 is received in the 
central opening 121 , and an end surface of the circum- 
ferential wall portion 120 in the central opening 121 and 
the collar member 1 1 3 of the initiator assembly 1 00 are 
connected. Both members can be connected by suitable 
means such as a welding to fix the collar member of the 
initiator assembly. By forming a stepped notch portion 
122 in the collar member of the initiator assembly 100 
and bringing it into contact with the end surface of the 
circumferential wall portion in the central opening 121 
as shown in this drawing, the initiator assembly is se- 
curely fixed and a risk such that the assembly is fallen 
out at a time of activation can be cleared. In Fig. 9, the 
same reference numerals are attached to the same 
members as those in Fig. 3, and a description thereof 
will be omitted. 

Embodiment 6 

[0110] Fig. 10 shows an embodiment of an air bag ap- 
paratus according to the present invention which in- 
cludes a gas generator using an electric igniting type 
igniting means. 

[0111] The air bag apparatus comprises a gas gener- 
ator 200, an impact sensor 201, a control unit 202, a 
module case 203 and an air bag 204. The gas generator 
200 employs the gas generator described in Figs. 8 and 
9, and an operating performance is adjusted so as to 
apply the impact as little as possible to a passenger, at 
the initial stage of the activation of the gas generator. 
[0112] The impact sensor 201 may, for example, com- 
prises a semiconductor type acceleration sensor. The 
semiconductor type acceleration sensor is structured 



such that four semiconductor strain gauges are formed 
on a beam of a silicon substrate which is bent when an 
acceleration is applied, and the semiconductor strain 
gauges are bridge-connected. When the acceleration is 

5 applied, a beam is bent and a strain is generated on the 
surface. Due to the strain, a resistance of the semicon- 
ductor strain gauge is changed and the resistance 
change is detected as a voltage signal in proportion to 
the acceleration. 

10 [0113] The control unit 202 is provided with an ignition 
judging circuit, and a signal outputted from the semicon- 
ductortype acceleration sensor is inputted to the ignition 
judging circuit. The control unit 202 starts calculation at 
a time when the impact signal outputted from the sensor 

75 201 becomes more than a certain value, and when a 
calculated result becomes more than a certain value, 
the control unit 202 outputs the activation signal to the 
initiator assembly 1 00 of the gas generator 200. 
[0114] The module case 203 is made, for example, of 

20 a polyurethane, and includes the module cover 205, The 
air bag 204 and the gas generator 200 are stored in the 
module case 203 so as to be constituted as a pad mod- 
ule. The pad module is normally mounted to a steering 
wheel 207 in the case of being mounted to a driver side 

25 of a motor vehicle. 

[0115] The air bag 204 is made of a nylon (for exam- 
ple, a nylon 66), a polyester or the like, and is fixed to 
the flange portion of the gas generator in a folded state 
so that a bag port 206 thereof surrounds a gas discharge 

30 port of the gas generator. 

[0116] When the semiconductor type acceleration 
sensor 201 detects the impact at a time when the motor 
vehicle is collided, the signal is transmitted to the control 
unit 202 and the control unit 202 starts calculation at a 

35 time when the impact signal outputted from the sensor 
becomes more than a certain value. When the calculat- 
ed result becomes more than a certain value, the control 
unit 202 outputs the activation signal to the initiator as- 
sembly 1 00 of the gas generator 200. Accordingly, the 

40 initiator assembly 1 00 is activated so as to ignite the gas 
generating agent, and the gas generating agent is burnt 
to generate a gas. The gas is ejected into the air bag 
204, whereby the air bag breaks the module cover 205 
to inflate, thereby forming a cushion absorbing an-im- 

45 pact between the steering wheel 207 and the passen- 
ger. 

[01 17] Figs. 11,13 and 1 4 illustrate preferred embod- 
iments of initiator assemblies usable for an inflator to 
inflate an air bag in a motor vehicle or an inflatable arti- 
50 cie. 

Embodiment 7 

[0118] Fig. 11 shows an initiator assembly in which a 
55 charge holder 41 0 is used for arranging the priming and 
a flange 409 is formed in an opening edge of a cover 
member 405 having a cylindrical shape with a top so as 
to be connected to a base portion 404. 
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[01 1 9] In the initiator assembly shown in this drawing, 
a base portion 404 is integrally formed to include a collar 
member 401 and a conductive pin 402, and a bridge wire 
407 bridges between the conductive pins 402 exposing 
on the upper end surface of the base portion 404. A sub- 
stantially cylindrical charge holder 41 0 formed by using 
a resin material is mounted to the base portion 404, and 
a priming 406 is press-loaded inside a cavity formed by 
the base portion 404 and the charge holder 410. The 
cavity is covered with the cover member 405 formed in 
a cylindrical shape with a top, and the cover member 
405 is connected to the base portion 404. 
[0120] The integrally formed base portion 404 fixes 
the collar member 401 and the conductive pins 402 by 
charging an insulating material (403) made of a resin 
material between the cylindrical collar member 401 hav- 
ing an inwardly shaped portion 408 like a flange and two 
conductive pins 402 arranged to go through between the 
flange-like portions 408 of the collar member 401 , in ac- 
cordance with an injection-molding. In other words, the 
base portion 404 comprises the collar member 401 , two 
conductive pins 402 and the molded member 403 made 
of the insulating material. In the present embodiment, 
as the insulating material described above, there can be 
used a resin material such as a polyphenylene sulfide 
(PPS) containing a glass fiber or another inorganic filling 
materials, a liquid crystal polymer (LCP) containing an 
inorganic filling material such as a mineral. The polyphe- 
nylene sulfide (PPS) containing 40 weight % of a glass 
fiber has a dielectric breakdown voltage of 12 MV/m, 
and the liquid crystal polymer (LCP) containing 50 
weight % of a mineral has a dielectric breakdown volt- 
age of 66 MV/m. Further, in the polyphenylene sulfide 
containing 40 weight % of a glass fiber, a coefficient of 
water absorption after being submerged for 24 hours at 
23 C is 0.015 % and a tensile strength is 196 MPa, and 
in the liquid crystal polymer containing 50 weight % of 
a mineral, a coefficient of water absorption after being 
submerged for 24 hours at 23 °C is 0.04 % and a tensile 
strength is 171 MPa. 

[0121] A tube portion 41 1 projected more outwardly in 
the axial direction than the flange-like portion 408 of the 
collar member401 is formed in the moleded portion 403 
formed by injection-molding the resin material (the insu- 
lating material) as described above, and a stepped 
notch portion 412 step-notched in the peripheral direc- 
tion is formed in the front end direction of the tube portion 
411. Therefore, in the present invention, the charge 
holder 41 0 is fitted to the outside of the stepped notch 
portion 412 to be welded. 

[0122] In the present embodiment, the charge holder 
41 0 and the molded member 403 are made of the resin 
and both members are welded by an ultrasonic welding. 
Since both members are welded by an ultrasonic weld- 
ing, the molded member 403 (the resin) welded to the 
conductive pin 402 is not in contact, so that the bridge 
wire 407 spanned between the conductive pins 402 is 
prevented from being broken. 



[0123] In the integrally formed base portion 404 : fall- 
ing-out preventing means for preventing the molded 
member 403 from being fallen out and/or separated is 
formed in a joint portion between the collar member 40 1 

5 and the molded member 403. In the present embodi- 
ment, as the falling-out preventing means described 
above, a projection 413 is formed on an inner circum- 
ferential surface of the flange-like portion 408 in the col- 
lar member 401, and the insulating material (403) is 

10 charged to be corresponded to the projection. Accord- 
ingly, the inner circumferential surface of the flange por- 
tion 408 and the molded member 403 are formed so as 
to be complementarily engaged with each other, thereby 
preventing the molded member 403 from being fallen 

75 out and/or separated from the collar member 401 . Par- 
ticularly in the present embodiment, in the projection 
413 formed on the inner circumferential surface of the 
flange-like portion 408 in the collar member 401 , a top 
portion is formed in the lower portion of the flange por- 

20 tion 408. Accordingly, in the molded member 403, a por- 
tion above the top portion of the collar member 401 (that 
is, a side where the priming 406 is arranged) is formed 
to have a sufficient axial length as well as a sufficient 
shear strength, whereby the molded member 403 can 

25 be securely held in the collar member 401 even after the 
priming 406 is ignited and burnt. That is, the minimum 
radial portion of the molded member 403 is formed in a 
lower portion thereof to secure a shear strength. In ac- 
cordance with this embodiment, the collar member 401 

30 is formed by using a metal. And, since neither of two 
conductive pins 402 are in contact with the collar mem- 
ber 401, the tefsel cover conventionally used for insu- 
lating a conductive pin (an initiator pin) from a cover 
member is not required in the initiator assembly shown 

35 "m the present embodiment. 

[0124] Two conductive pins 402 are arranged in the 
substantially center of the molded member 403 made of 
the insulating material. The conductive pins 402 are 
formed so that top portions thereof are exposed on the 

40 front end of the tube portion 41 1 in the molded member 
403, and the bridge wire 407 tightening straight is con- 
nected over the top portions. The bridge wire 407 is 
made of an electric resistance body, and has a function 
of converting an electric energy (an activating signal) 

45 received by the conductive pin 402 into a thermal ener- 
gy. In the present embodiment, a knurl is formed on a 
circumferential surface in the portion existing in the 
molded member of the conductive pin 2. The knurl can 
be formed as concave and convex surfaces, a rib or a 

so boss formed in the peripheral direction of the conductive 
pin 402, and prevents the moisture from entering be- 
tween the conductive pins 402 and the molded member 
403, thereby making an assembly of both members se- 
cure. That is, the concave and convex surfaces, the rib 

55 or the boss is formed in the portion existing in the molded 
member of the conductive pins, and accordingly, the in- 
sulating material (403) is molded in correspondence to 
the concave and convex surfaces, the rib or the boss by 
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charging the insulating material (403) between the con- 
ductive pins 402 and the collar member 401 to make 
two members securely connected. 
[0125] As described above, the priming 406 charged 
in the cavity is separated from the ambient air, being 
surrounded with the periphery thereof by the cover 
member 405 formed in a cylindrical shape with a top. In 
most cases, the cover member 405 is made of a metal 
material, and a thickness thereof is adjusted so as to be 
broken due to a combustion of the priming 406. Accord- 
ingly, the cover member 405 is preferably provided with 
a notch in a circular end portion (a portion forming a top) 
so as to be easily and unfailingly broken. The notch de- 
scribed above can be formed radially as a groove of 
about 0.1 0 to 0.25 mm in the case of forming the cover 
member 405 by using a stainless steel (SUS305). 
[0126] In the initiator assembly shown in this aspect, 
the flange 409 is formed in an opening bottom edge of 
the cover member 405 and the flange 409 is joined to 
the collar member 401 (the flange-like portion 408) con- 
stituting the base portion 404. The cover member 405 
and thecollarmember401 are joined by a welding meth- 
od with a small heat gain such as a resistance welding, 
a laser welding in order to prevent the priming 406 from 
being ignited at a time of joining both members. 
[01 27] The initiator assembly described above can be 
manufactured in accordance with a process shown in 
Fig. 12. That is, as shown in (a) of Fig. 12, two conduc- 
tive pins 402 are inserted from an opening portion of the 
flange-like portion 408 of the collar member 401 , and 
the insulating material (the resin material) is charged be- 
tween the opening of the flange-like portion 408 and the 
conductive pins 402 to form the base portion 404 is 
formed. At a time of forming the base portion 404, the 
insulating material is injection-molded so that the mold- 
ed member 403 made thereof protrudes outwardly in the 
axial direction from the flange-like portion 408 of the col- 
lar member 401 and the periphery thereof is formed to 
have a step-notched portion(412), and further, the top 
portions of the conductive pins 402 are arranged to be 
exposed on the end surface of the tube portion 41 1 pro- 
truding outwardly in the axial direction of the flange por- 
tion 408. Then, after polishing the base portion 404, the 
bridge wire 407 bridges over the conductive pins 402 
whose top portions are exposed on the end surface of 
the molded member 403 made of the insulating material 
to be welded ((b) in Fig. 12). Further, the charge holder 
410 is assembled to the tube portion 411 of the base 
portion 404 (the molded member 403) formed so as to 
protrude outwardly in the axial direction from the flange- 
like portion 408 of the collar member 401 , and joined by 
an ultrasonic welding ((c) in Fig. 12). Thereafter, the 
priming 406 is press-loaded inside a cavity (a priming 
storing space) formed by the base portion 404 and the 
charge holder 410 ((d) in Fig. 12), the outside of the 
charge holder 410 is covered with the cover member 
405 formed in a cylindrical shape with a top, and the 
interior of the cavity in which the priming 406 is stored 



is closed ((e) in Fig. 12). Since the opening bottom edge 
of the cover member 405 is formed in a flange shape, 
the portion formed in the flange 409 is welded to the 
flange-like portion 408 of the base portion 404 (the collar 

5 member 401) ( (f) in Fig. 12). It is desirable that the 
flange portion 409 of the cover member 405 and the 
flange-like portion 408 of the collar member 401 are 
joined by a welding method with a small heat gain such 
as a resistance welding, a laser welding. 

10 [0128] Since the base portion 404 integrally formed 
with the collar member 401 , the conductive pins 402 and 
the molded material is used, the initiator assembly 
shown in this embodiment can be composed of inexpen- 
sive parts and the number of the manufacturing steps 

15 can be reduced. Therefore, the initiator assembly with 
a less production cost can be realized. Further, since 
the initiator assembly can be easily assembled, it is pos- 
sible to improve the yield. 

20 Embodiment B 

[0129] An initiator assembly shown in Fig. 13 is par- 
ticularly characterized by a connecting structure and a 
connecting method between a cover-member 425 cov- 

25 ering the outside of the charge holder 410 and closing 
the cavity storing the priming 406, and a collar member 
421 constituting the base portion 424. 
[0130] That is, in the initiator assembly shown in Fig. 
13, an annular portion 450 is formed in the collar mem- 

30 ber 421 constituting the base portion 424 by making a 
front end of a flange-like portion 428 project outwardly 
in the axial direction, and in the base portion 424 formed 
by using the collar member 421, a front end of the 
flange-like portion 428 in the collar member 421 projects 

35 outwardly in the axial direction and a molded member 
423 made of the insulating material projects cylindrical- 
ly. An outer circumferential surface of the annular por- 
tion 450 projecting from the collar member 421 and an 
outer circumferential surface of the cylindrical portion 

40 411 of the molded member 423 are flush-formed, and 
both members are fitted and inserted into the cover 
member 425 formed in a cylindrical shape with a top. 
Further, the cover member 425 and the collar member 
421 of the base portion 424 are welded at the opening 

45 circumferential edge of the cover member 425. Accord- 
ingly, in the present embodiment, the cover member 425 
and the collar member 421 of the base portion 424 are 
horizontally welded. 

[0131] The structure of the initiator assembly shown 
so in this embodiment is almost the same as that of the 
initiator assembly shown in Fig. 11. Accordingly, the 
same reference numerals in Fig. 13 are attached to as 
these in Fig. 1 1 , and a description thereof will be omitted. 

55 Embodiment 9 

[0132] An initiator assembly shown in Fig. 14 is par- 
ticularly characterized by a press-loading method of the 
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priming 406 and a structure therefor, in relation to Em- 
bodiments 7 and 8. 

[0133] That is, in the initiator assembly shown in this 
embodiment, in the same manner as that of Embodi- 
ment 8 described above, an annular portion 460 is s 
formed in a collar member 431 constituting a base por- 
tion 434 by making a front end of a flange-like portion 
438 project outwardly in the axial direction of the collar 
member 431 . A tube portion 41 1 is formed in a front por- 
tion of the annular portion 460 in such a manner as to 10 
cylindrically project the molded member 433 made of 
the insulating material, and a press-loading portion 470 
is formed by the annular portion 460 of the collar mem- 
ber 431 and the tube portion 41 1 of the molded member 
433 That is, in the present embodiment, an end surface 15 
m a side where the top portions of the conductive pins 
402 are exposed is projected outwardly and cylindrically 
in the axial direction to form the press-loading portion 
470 in the base portion 434. 

[0134] In accordance with the present embodiment, 20 
in oracr to form the press-loading portion 470 in the base 
portion 434 as described above, an inside of the flange- 
like portion 438 in the collar member 431 is partly formed 
in a cylindrical shape. This is for avoiding such a case 
that the molded member 433 made of the insulating ma- 25 
terial is separated from the collar member 431 , securing 
a strength of the molded member433, and also avoiding 
such a case that the collar member 431 is brought into 
contact with the conductive pins 402. 
[0135] The press-loading portion formed in the base 30 
portion 434 as described above is fitted and inserted into 
the cover member 435 having a cylindrical shape with 
a top to press-load the priming 406 stored in the cover 
member 435. 

[0136] The initiator assembly shown in this embodi- 35 
ment can be formed in accordance with the method 
shown in Fig. 15. 

[0137] That is, at first, in the same manner as that in 
(a) of Fig. 12, two conductive pins 402 are inserted from 
an opening portion of the flange-like portion 438 of the 40 
collar member 431 and the insulating material (the resin 
material) is charged between the opening of the flange- 
like portion and the conductive pins 402, whereby the 
base portion 434 is formed ((a) in Fig. 15). However, in 
this embodiment, as described above, the end surface 45 
in the side where the top portion of the conductive pins 
402 are exposed is projected cylindrically and outwardly 
in the axial direction to form the press-loading portion 
470 in the base portion 434, and the top portions of the 
conductive pins 402 are arranged to expose on the end so 
surface of the press-loading portion 470 projecting out- 
wardly in the axial direction of the flange-like portion 
438. Further, the bridge wire 407 bridges between the 
conductive pins 402 whose top portions are exposed on 
the end surface of the molded member 433 made of the 55 
insulating material and is welded ((b) in Fig. 15), and a 
predetermined amount of priming 406 is weighed and 
stored in the cover member 435 formed in a cylindrical 



shape with a top. The press-load portion 470 of the base 
portion 434 is inserted to the cover member 435 in which 
the priming 406 is stored from the opening side thereof 
( (c) in Fig. 1 5), and the priming 406 in the cover member 
435 is press-loaded by the end surface. Then, in the 
stage that the priming 406 is press-loaded to a sufficient 
level, the opening of the cover member 435 is horizon- 
tally welded to the annular portion 460 in the collar mem- 
ber 431 of the base portion 434 to be joined ((d) in Fig. 
15). The cover member 435 and the annular portion 460 
are joined by a welding method with a small amount of 
heat gain such as a resistance welding, a laser welding. 
[0138] In accordance with the initiator assembly of the 
present embodiment formed in the above manner, since 
the priming 406 is weighed and press-loaded by the 
base portion 434 (the press-loading portion) in the cover 
member 435, the charge holder 410 used in Embodi- 
ments 7 and 8 is not required. Accordingly, it is possible 
to reduce a cost of the charge holder 41 0 itself as well 
as a cost for mounting it, and a process for mounting the 
charge holder 410 can be omitted. As a result, an initi- 
ator assembly which is more advantageous in a manu- 
facturing process and a manufacturing cost can be re- 
alized. 

Embodiment 10 

[0139] As described above, Embodiments 7 to 9 can 
be applied to a gas generator and an air bag in the same 
manner as Embodiments 5 and 6. 

Embodiment 11 

[0140] The initiator assembly formed in the above 
manner can be further used as a constituting part to 
manufacture a gas generator used in a pretensionerfor 
a seat belt. The gas generator for the pretensioner using 
the initiator assembly can be manufactured, for exam- 
ple, in accordance with a process shown in (f) to (i) of 
Figs. 2. 

[0141] At first, the gas generating agent 22 to be ig- 
nited and burnt upon an activation of the initiator, more 
particularly by a gas, a flame, a mist or the like generated 
due to combustion of the priming is charged in a cup 
member 20 formed in a cylindrical shape with a bottom 
and having the opening end 23 bent in a flange shape 
((f) in Fig. 2). Next, a sealant (a sealing member or a 
waterproof agent) is charged within the circular groove 
15 provided in the collar 13 of the initiator assembly in 
(g) of Fig . 2 , the flange portion 23 of the cup member 20 
is fitted and inserted into the circular groove, and the 
circumferential wall of the circular groove 15 is crimped 
to join the initiator assembly to the tube member (the 
cup member) 20. At this time, the charge holder 4 side 
of the initiator assembly is press-inserted into the cup 
member ((g) to (h) in Fig. 2). Accordingly, the gas gen- 
erator for the pretensioner is almost completed, howev- 
er, in Fig. 2, in order to easily and securely connect a 
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connector (not shown) for transmitting the operation sig- 
nal to the gas generator, the retainer 30 is arranged in 
the initiator side((h) in Fig. 2). As the retainer 30, it is 
possible to use a known structure having a positioning 
function of the connector to be joined with the conduc- 
tive pins 2 and having a connector-holding and fixing 
function. 

[0142] In the gas generator for the pretensioner (Fig. 
18) formed in this manner, the initiator is activated by 
transmitting an igniting electric current to the conductive 
pin 2 and a flame, a gas, a mist or the like is generated 
due to the combustion of the priming 7. The flame or the 
like ignites and bums the gas generating agent 22 
stored in the chamber (the combustion chamber 24) in- 
side the cup member 20 so as to generate a working 
gas. The working gas thereafter breaks the cup member 
20 to be discharged outside. 

[0143] In particular, as shown in (g) of Fig. 2, the seal- 
ant is charged in the connecting portion between the in- 
itiator assembly and the cup member, that is, in the cir- 
cular groove 15 in the present embodiment, whereby it 
is possible to maintain a moisture proof of the gas gen- 
erating agent 24 stored in the cup member 20. In Fig. 
16, the same reference numerals are attached to the 
same elements as those in Figs. 1 and 2. 

Embodiment 12 

[0144] The header closing the end surface of the cav- 
ity storing the priming holds a conductive pin for trans- 
mitting an electric energy to the bridge wire. The header 
is preferably formed by using a resin material in which 
a coefficient of water absorption after being submerged 
for 24 hours at 23 °C is between 0.005 and 1 .0 % and 
a tensile strength (MPa) is between 1 00 and 250 MPa. 
The coefficient of water absorption (after being sub- 
merged for 24 hours at 23 °C) of the resin material form- 
ing the header portion is more preferably between 0.01 
and 0.5%, and further preferably, between 0.01 and 
0.1%. Further, the tensile strength (MPa) of the resin 
material is more preferably 160 to 250 and further pref- 
erably 170 to 230. 

[0145] That is, there is provided the electric type initi- 
ator comprising a conductive pin transmitting the electric 
energy to the bridge wire, and a header holding the con- 
ductive pin, in which the header is made of the resin ma- 
terial, and in the resin material, a coefficient of water ab- 
sorption after being submerged for 24 hours at 23 'C is 
0.005 to 1.0 % and a tensile strength (MPa) is 100 to 
250 MPa. 

[0146] As the resin material described above, there 
can be used a polybutylene terephthalate (PBT) or a 
polyphenylene sulfide (PPS), containing a glass fiber or 
another inorganic filling materials, or a liquid crystal pol- 
ymer (LCP) containing an inorganic filling material such 
as a mineral. At a time of using the resin materials, it is 
preferable to contain 20 to 80 weight % of a glass fiber 
in the polybutylene terephthalate (PBT), it is preferable 



to contain 20 to 80 weight % of a glass fiber in the 
polyphenylene sulfide (PPS) and it is preferable to con- 
tain 20 to 80 weight % of a mineral in the liquid crystal 
polymer (LCP). In particular, in the case of using a glass 

s reinforced resin containing a glass fiber, desirably, an 
orientation of the glass fiber is adjusted so as to be along 
the extending direction of the conductive pin inserted to 
the header. Further, a percentage content of the inor- 
ganic filling material in each of the resin materials is 

10 more preferably 30 to 50 weight %. 

[01 47] The header 1 is formed by using a resin mate- 
rial in which a coefficient of water absorption after being 
submerged for 24 hours at 23 'C is between 0.005 and 
1.0 % and a tensile strength (MPa) is 100 to 250. As 

is such a resin material, there can be used a polybutylene 
terephthalate (a coefficient of water absorption after be- 
ing submerged tor 24 hours at 23 C is 0.07 % and a 
tensile strength is 132 MPa) containing 30 weight % of 
a glass fiber/a polybutylene terephthalate (a coefficient 

20 of water absorption after being submerged for 24 hours 
at 23 °C is 0.07 % and a tensile strength is 156 MPa) 
containing 45 weight % of a glass fiber, a polyphenylene 
sulfide (a coefficient of water absorption after being sub- 
merged for 24 hours at 23 °C is 0.015 % and a tensile 

25 strength is 1 96 MPa) containing 40 weight % of a glass 
fiber, and a liquid crystal polymer (a coefficient of water 
absorption after being submerged for 24 hours at 23 C 
is 0.04 % and a tensile strength is 171 MPa) containing 
50 weight % of a mineral. 

30 [0148] In the case of making the header of the resin 
material described above, it is possible to realize an 
electric type initiator such that it is easily manufactured, 
a manufacturing cost is reduced, an initial performance 
is maintained even after being used for a long period of 

35 time in a motor vehicle, and it is hardly expanded and 
compressed. 

Claims 

40 

1 . An electric type initiator comprising: 

a header portion formed from an insulating ma- 
terial; 

45 a pair of conductive pins having top portions go- 

ing through the header portion and exposed on 
an end portion of the header portion; 
a bridge wire formed by using a conductive 
body bridging between the top portions of the 

so conductive pins; and 

a priming arranged in contact with the bridge 
wire. 

2. An electric type initiator according to claim 1 ,where- 
55 in an amount of change in a conductive resistance 

between a pair of conductive pins after standing for 
1000 hours in a state of flowing an electric current 
of 50 mA to the bridge wire at a temperature of 80 



19 



overwVMrv -co 



37 



EP1 225 415 A1 



38 



°C with a humidity of 95 % is within ± 0.2 Q. 

3. An electric type initiator according to claim 1 or 2, 
wherein an ignition starting time of the priming after 
standing for 1 000 hours in a state of flowing an elec- 5 
trie current of 50 mA between a pair of conductive 
pins under at a temperature of 80 °C with a humidity 

of 95 % is not more than 2 msec after applying an 
ignition electric current for starting an activation of 
the electric type initiator. 10 

4. An electric type initiator according to any one of 
claims 1, 2 and 3, wherein an insulating material 
forming the header portion is a resin material, a 
glass material or a ceramic material. 15 

5. An electric type initiator according to any one of 
claims 1 to 4, wherein the header portion is formed 
from the resin material and bubbles, formed on the 
contacting surface of the conductive pin in the head- 20 
er portion, provides the maximum distance of 0.10 
mm or less between the conductive pin and the res- 
in in the radial direction. 

6. An electric type initiator according to any one of 25 
claims 1 to 5, wherein the header portion is formed 
from the resin material and the bubbles, formed on 

the contacting surface of the respective conductive 
pins in the header portions, do not go through in the 
axial direction of the header portion. 30 

7. An electric type initiator according to any one of 
claims 1 to 6, wherein a moisture proofing means 
is provided between the conductive pin and the 
header portion. 35 

8. An electric type initiator according to claims 7, 
wherein the moisture proofing means is concave 
and convex surfaces formed in peripheral direction 

on part within the header portion of the conductive 40 
pin. 

9. An electric type initiator according to any one of 
claims 1 to 8, wherein the header portion is formed 

by injection-molding the resin material to include a 45 
pair of conductive pins. 

10. An electric type initiator according to any one of 
claims 1 to 9, wherein the header portion is formed 
from a resin material, and in the resin material, a 50 
coefficient of water absorption after being sub- 
merged for 24 hours at 23 °C is between 0.005 and 

3.0 % and a tensile strength is between 100 and 
250 MPa. 

55 

11. An electric type initiator according to any one of 
claims 1 to 1 0, wherein the header portion is formed 
from an insulating material, and in the insulating 



material, a tensile strength is not less than 100 MPa 
and a dielectric breakdown voltage is not less than 
10MV/m. 

12. An electric type initiator according to any one of 
claims 1 to 1 0, wherein the header portion is formed 
from an insulating material, and in the insulating 
material, a coefficient of linear expansion is not 
more than 8 x 10- 5 /°C, a tensile strength is not less 
than 100 MPa and a dielectric breakdown voltage 
is not less than 1 0 MV/m. 

13. An electric type initiator according to any one of 
claims 1 to 12, wherein the header portion is formed 
from a thermoplastic resin or a thermosetting resin. 

14. An electric type initiator according to claims 13, 
wherein the thermoplastic material is a polybuty- 
lene terephthalate (PBT) containing 20 to 80 weight 
% of a glass fiber a polyphenylene sulfide (PPS) 
containing 20 to 80 weight % of a glass fiber or a 
liquid crystal polymer (LCP) containing 20 to 80 
weight % of a mineral. 

15. An electric type initiator according to claims 13, 
wherein the header portion is formed from a ther- 
moplastic resin. 

16. An electric type initiator according to any one of 
claims 1 to 15, wherein, in the header member, a 
cap member formed in a cylindrical shape with a top 
is arranged in a side where the bridge wire is ar- 
ranged, a cavity is formed in the inside thereof , and 
the priming is charged in the cavity. 

17. An electric type initiator according to claims 16, 
wherein the priming comprises a mixture (ZPP) of 
zirconium and potassium perchlorate, and the prim- 
ing directly contacts with the conductive pin, 

1 8. An initiator assembly comprises an electric type in- 
itiator and a collar member fixing the electric type 
initiator, wherein the electric type initiator is the elec- 
tric type initiator according to any one of claims 1 to 
17. 

19. An initiator assembly according to claim 1 8, wherein 
a pair of conductive pins and the collar member are 
integrally formed by using an insulating material to 
form the header portion therebetween. 

20. An initiator assembly including a priming for being 
used in a motor vehicle, 

wherein the initiator assembly comprises a 
priming, a conductive pin used for igniting the prim- 
ing, and a collar member functioning as a fixing por- 
tion with respect to the inflator, and 

the conductive pin is arranged so as to go 
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through the collar member, a molded member made 
of an insulating material is interposed between the 
collar member and the conductive pin, and 

the conductive pin, the collar member and the 
molded member are integrally formed to constitute 
abase portion. 

21. An initiator assembly including a priming for being 
used in a motor vehicle, 

wherein the initiator assembly comprises a 
priming, a bridge wire used for igniting the priming, 
a conductive pin connected to the bridge wire, and 
a collar member functioning as a fixing portion with 
respect to the inf lator, and 

the conductive pin is arranged to go through 
the collar member, a molded member made of an 
insulating material is interposed between the collar 
member and the conductive pin, and 

the conductive pin, the collar member and the 
molded member are integrally formed to constitute 
a base portion. 

22. An initiator assembly according to claim 18 or 19, 
wherein the initiator assembly includes a base por- 
tion obtained by integrally forming the conductive 
pin , the collar member and the molded member, and 
wherein a cylindrical collar member having an in- 
wardly shaped portion like a flange, two conductive 
pins going through between the flange-like portions 
of the collar member, and the molded member in- 
terposed between the collar member and two con- 
ductive pins are integrally formed to make the base 
portion. 

23. An initiator assembly according to claim 20 or 21, 
wherein, in the base portion, a cylindrical collar 
member having" an inwardly shaped portion like a 
flange, two conductive pins going through between 
the flange-like portions of the collar member, and 
the molded member interposed between the collar 
member and two conductive pins are integrally 
formed. 

24. An initiator assembly according to claim 18 or 19, 
wherein the initiator assembly includes a base por- 
tion obtained by integrally forming the conductive 
pin, the collarmember and the molded member, and 
the base portion is integrally formed by charging an 
insulating material constituting the molded member 
between a cylindrical collar member having an in- 
wardly shaped portion like a flange and two conduc- 
tive pins going through between the flange- like por- 
tions of the collar member. 

25. An initiator assembly according to any one of claims 
20 to 23, wherein the base portion is integrally 
formed by charging an insulating material constitut- 
ing the molded member between a cylindrical collar 



member having an inwardly shaped portion like a 
flange and two conductive pins going through be- 
tween the flange-like portions of the collar member. 

5 26. An initiator assembly according to any one of claims 
1 8 to 25, wherein a molded member falling-out pre- 
venting means having such a shape that both the 
molded member and the collar member are com- 
plementarily engaged with each other is formed in 

10 a joint portion between the molded member made 
of the insulating material and the collar member. 

27. An initiator assembly according to claim 26, wherein 
the a falling-out preventing means is a convex por- 

15 tion formed on an inner circumferential surface of 
the flange-like portion in the collar member and a 
concave portion formed in the molded member so 
as to be complementarity engaged with the convex 
portion. 

20 

28. An initiator assembly according to any one of claims 
1 8 to 27, wherein concave and convex surfaces are 
formed in the peripheral direction on part within the 
header portion of the conductive pin so as to secure 

25 a close contact between the conductive pin and the 
molded member. 

29. An initiator assembly according to any one of claims 
18 to 28, wherein the initiator assembly comprises 

30 a cover member formed in a cylindrical shape with 
a top and storing the priming in the interior thereof, 
the molded member has a tube portion projecting 
outside in the axial direction from the flange-like 
portion of the collar member, and the tube portion 

35 of the molded member is fitted and inserted into the 
cover member. 

30. An initiator assembly according to any one of claims 
18 to 29, wherein the initiator assembly comprises 

40 a cover member formed in a cylindrical shape with 
a top and storing the priming in the interior thereof, 
and an opening end portion of the cover member is 
bent in a flange shape so as to be joined to the 
flange-like portion of the collar member. 

45 

31 . An initiator assembly according to any one of claims 
18 to 30, wherein the initiator assembly comprises 
a cover member formed in a cylindrical shape with 
a top and storing the priming in the interior thereof, 

so the collar member has an annular portion bent out- 
wardly in the axial direction from a front end of the 
flange portion, the annular portion is fitted and in- 
serted into the cover portion, and a circumferential 
wall in an opening side of the cover member and 

55 the annular portion of the collar member are joined. 

32. An in itiator assembly according to any one of claims 
• 1 8 to 31 , wherein a tube portion projecting outward- 
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ly in the axial direction from the flange-like portion 
of the collar member is formed in the molded mem- 
ber, a stepped notch portion is formed by step- 
notching a tube wall of the cylindrical portion, a cy- 
lindrical charge holder is assembled to the stepped s 
notch portion, and the priming is press-loaded in- 
side a cavity constituted by the end surface of the 
tube portion in the molded member and the charge 
holder. 

10 

33. An initiator assembly according to any one of claims 
18 to 32, wherein the initiator assembly comprises 
a cover member formed in a cylindrical shape with 
a top and storing the priming in the interior thereof, 

an end surface, in which the top portion of the con- is 
ductive pin is exposed, is projected cylindrically and 
outwardly in the axial direction to form a press-load- 
ing portion in the base portion, and the press-load- 
ing portion is fitted and inserted into the cover mem- 
ber so as to press-load the priming stored inside the 20 
cover member. 

34. An initiator assembly according to any one of claims 
18 to 33, wherein the insulating material is any one 

of a glass material, a ceramic material and a resin 25 
material. 

35. An initiator according to any one of claims 1 8 to 34, 
wherein, in the insulating material, a tensile strength 

is not less than 1 00 MPa and a dielectric breakdown 30 
voltage is not less than 10 MV/m.. 

36. An electric type initiator according to any one of 
claims 1 8 to 35, wherein, in the insulating material, 

a coefficient of linear expansion is not more than 8 35 
x 10- 5 /°C, a tensile strength is not less than 100 
MPa and a dielectric breakdown voltage is not less 
than 10 MV/m. 

37. A gas generator for a pretensioner comprising: 40 

an initiator assembly including an electric type 
initiator; 

a cup member haveing a lower opening portion 
fixed to the collar member of the initiator as- 45 
sembly to partly surround the initiator; and 
a gas generating agent charged into a space 
portion formed between the cup member and 
the initiator assembly for igniting and burning 
upon an activation of the initiator assembly, so 

wherein the initiator assembly is the initiator 
assembly according to any one of claims 1 8 to 36. 

38. A gas generator for an air bag comprising: ss 

an initiator assembly including an electric type 
initiator; 



a gas generating means to be activated upon 
an activation of the initiator assembly for gen- 
erating a working gas to inflate an air bag; and 
the initiator assembly and the gas generating 
means being stored in a housing having a gas 
discharge port, 

wherein the initiator assembly is the initiator 
assembly according to any one of claims 18 to 36. 

39. An air bag apparatus comprising: 

a gas generator for an air bag; 
an impact sensor to detect the impact for acti- 
vating the gas generator; 
an air bag to introduce a gas generated in the 
gas generator so as to inflate; and 
a module case storing the air bag, 

wherein the gas generator for the air bag is 
the gas generator for the air bag according to claim 
38. 

40. A method of manufacturing an initiator assembly 
comprising: 

a step of forming a base portion by making two 
conductive pins go through a cylindrical collar 
member including an inwardly shaped portion 
like a flange, and charging an insulating mate- 
rial between the collar member and the conduc- 
tive pins; 

a step of welding a bridge wire to front ends of 
the conductive pins exposing on the upper por- 
tion of the base portion; 
a step of welding a cylindrical charge holder to 
the upper side of the base portion; and 
a step of press-loading a priming inside the 
charge holder. 

41. A method of manufacturing an initiator assembly 
according to claim 40, wherein the charge holder is 
connected to a molded portion of an insulating ma- 
terial projecting to the upper portion side of the base 
portion, and a connection of the charge holder and 
the molded portion is performed by an ultrasonic 
welding. 

42. A method of manufacturing an initiator assembly 
comprising: 

a step of forming a base portion by making two 
conductive pins go through a cylindrical collar 
member including an inwardly shaped portion 
like a flange, and charging an insulating mate- 
rial between the collar member and the conduc- 
tive pins so as to form the base portion; 
a step of welding a bridge wire to front ends of 
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the conductive pins exposing on the upper por- 
tion of the base portion; and 
a step of storing a priming in a cover member 
formed in a cylindrical shape with a top and 
press-loading the priming with a press-loading s 
portion formed in the upper portion of the base 
portion projecting cylindrically. 

43. A method of manufacturing an initiator assembly 
according to any one of claims 40 to 42, comprising 10 
a step of joining a cover member and abase portion, 
wherein the cover member and the base portion are 
joined by a resistance welding or a laser welding. 

44. An electric tyoe initiator comprising: 75 

a conductive pin transmitting an electric energy 

to a bndge wire and 

a header holding the conductive pin, 

20 

wherein the header is formed by using a resin ma- 
terial, and. in the resin material, a coefficient of wa- 
ter absorption after being submerged for 24 hours 
at 23 °C is between 0.005 and 1 .0 % and a tensile 
strength (MPa) is between 100 and 250. 25 

45. An electric type initiator according to claim 44, 
wherein the resin material is a polybutylene tereph- 
thalate (PBT) or a polyphenylene sulfide (PPS), 
containing an inorganic filling material, or a liquid 30 
crystal polymer (LCP). 

46. An electric type initiator according to claim 44, 
wherein the resin material is a polybutylene tereph- 
thalate (PBT) containing 20 to 80 weight % of a 35 
glass fiber, a polyphenylene sulfide (PPS) contain- 
ing 20 to 80 weight % of a glass fiber or a liquid 
crystal polymer (LCP) containing 20 to 80 weight % 

of a mineral. 

40 

47. A method of forming a header portion by a resin 
having any one of the following physical properties 
(a), (b), (c) and (d) and insulating a conductive pin 
and a collar, in an electric type initiator 

45 

(a) In the resin material a coefficient of water 
absorption after being submerged for 24 hours 
at 23 °C is between 0.005 and 3.0 % and a ten- 
sile strength is between 1 00 and 250 MPa. 

(b) In the resin material, a tensile strength is not so 
less than 100 MPa and a dielectric breakdown 
voltage is not less than 10 MV/m. 

(c) In the insulating material, a coefficient of lin- 
ear expansion is not more than 8 x 10" 5 /°C, a 
tensile strength is not less than 1 00 MPa and a ss 
dielectric breakdown voltage is not less than 1 0 
MV/m. 

(d) In the resin material a coefficient of water 



absorption after being submerged for 24 hours 
at 23 'C is between 0.005 and 1 .0 % and a ten- 
sile strength is between 100 and 250 MPa. 
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